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(i) Mendeleev in i petiodie ue. art ranged the elements ..ccording to their atomic ae 

(ii) Vertical columns in modern periodic table are called ws and horizontal rows are called __ 

(iti) Members of group: VIIA are emled : and. alkali metals.is the family name of group 
members. ne 

(iv) Metals form _ axides and non- -metals form _- . oxides. 

(v) Hydrogen can be placed above the groups _-of the periodic table. 

(vi) - Shielding effect is actually the due'to electrons i in between the nucleus and the outermost shell 

(vii) | Noble gases have the _valuesof ionization energy due to their complete outermost shells. 

(viii) When a second electron ts added to a uninégative ion, the incoming electron is by the already 
present negative charge. 

(ix) Due to having partly filled d-orbitals_ metals usually show variable valency. 


(x) ° Melting and boiling points of halogens down the group. 
Answer Key. ; 


¢ 


Masses 


Q2. Indicate True or False. 


(@) In Mendeleev’s sable table elements Be, Mg, Zn and Cd are placed in the same group. | 
(ii), | The second and third per jods contain eighteen elements vach. 

(iti) Alkaline earth metals are present in Group IIA. 

(iv) Metals are present in the top right corner of the pertouie table. 

(v) Metalloids are present in the lower half of Group IVA, ¥ and VIAL 

(vi) - Hydrogen forms uninegative ion like halogens: ASUS 

(vii) Oxidation state of an elements is related to the number.of perio vd it ‘belongs. 

(viii) Diamond is a good conductor of electricity. , 

(ix) Melting points of halogens decrease down the group. 

(x) ; Zine oxide is an example of amphotes ic oxide: 


) 


False | (iii) 


(vil) | False 


Multiple Choice 


Keeping tn view the size of atoms, which or 


fa) Me > Sr 


der is the correct one 
(b) Ba> Mg 
‘(d) Cl> | 


(c) Lu>Ce 

Mark the correct statement 
(a) Na’ is smaller than Na atom 
(c) CV is smaller than Cl atom 
Viark the correct statement 


(b) Na’ is larger than Na atom 
(d) Cl ( ion) and €] (atom) are equal is size 
C) 


(a) All lanthanides are present in the same group 
(c) All the alkali metals are present in the same group 
Which statements is incorrect. , 


(b) All halogens are present in the same period 
(d) All the noble gases are present in the same period 


(a) All the metals are zood conductor of electricity 
(c) All the metals form positive ions, 

Which statement is correct. 

(a) Hydrogen resembles in properties with IA, IVA, and VIIA elements, 

(b) Hydrogen resembles in properties with IIIA, IVA, and VA elements. 

(c) Hydrogen resembles in properties with IIA, IVA, and VIA elements, 

(d) Hydrogen resembles in properties with ITA, IIIA, and VIIA elements. 
Mark the correct statements. 

(a) The ionization energy of calcium is lower than that of barium. 

(b) The ionization energy of calcium is lower than that of magnesium. 

(c) The ionization energy of calcium is higher than that of besyllium. 

(d) The ionization energy of calcium is lower than that of strdhtium. 

Mark the correct statement. : 

(a) Electron affinity is a measure of energy required to remove the electron. 
(b) Electron affinity is a measure of energy released by adding an electron. 
(c) Electron affinity is a measure of energy required to-excite an electron. 

(d) Electron affinity is a measure of energy released by’removing an electron. 
Mark the correct statement. . } 

(a) Metallic character increases down the group. 

(b) Metallic character increases from left to right along a period. 

(c) Metallic character remains the same from left to right alongia period. 
(d) Metallic character remains the same down the group. . 
Mark the correct statement. 

(a) Melting points of halogen’ decrease down the group. 

(b) Melting points of halogens increase down the group. 

(c) Melting points of halogens remain the same throughout the group. 

(d) ‘icing points of halogens first increase and then decrease down the group. 
Mark the correct statement. 

(a) Covalent character of metal halides increases from left to right in a period. 
(b) Boiling points of Group IVA hydrides decrease down the group. 

(c) lonic character of hydrides increases from left to right in a period. 

(d) The basicity of group IIA oxides decreases on descending the'group. 


(b) All the metals are good conductor of heat. 
(d) All the metals form acidic oxides. 
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Scholar’s CHEMISTRY — XII (OBJECTIVE) 


Solved Exercise MCQ’s 


ORNOW ne 


(i) | (b) Ba> Mg 


ii) (a) Na’ is smaller than-Na 
atom 


TO NT a eh NENT GN ee ee 
Size of atoms increase down the group and decrease across a period. 


Size of cation is smaller than its parent atom. 


e 4 f 
iii) (c) All the alkali metals are Alkali metals are [A group elements which are Li, Na, K. Rb, Cs, Fr. 


present in the same group 


(iv) (d) All the metals form acidic | Metal oxides are not acidic but are basic in nature. 


oxides 


The resemblance of hydrogen with these elements is because of different 


(v) (a) Hydrogen resembles in ¢ 

properties with IA, IVA and | properties. 

VITA clements == 
(vi) (b) ‘The LE of calcium is | Ionization energy value decreases down the group due to increase in size. 


lower than that of 
magnesium. 


(b) Electron affinity is a 
measure of cnergy released 
by adding an electron. 


(viii) | (a) Metallic character 
increases down the group. 


Electron affinity is energy absorbed or released when addition of electron 
takes place. 


Duc to increase in atomic size, metals lose clectrons‘easily. 


(ix) (b) Melting point of halogens 


increase down the group. _— 


As the size of halogens increase, intermolecular forces become stronger so 
melting point increases 


Across a period. electropositive character of metals decreases so covaient 


(a) Covalent character of ) 
character increases. 


metal halides increases from 
left to right in a period. 


= 
ree 
~~ 


Ecos 
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(D.G Khan 2008) 
iG Mark the correct statement 


(a) Metals form basic oxides a 
(c) Metals are non-conductor of electricity . 


(b) Metals form acidic oxides 
(d) Metals have tendency 19 accept clectron 
(1..G Khan 2009) 


i tron affinity values of N are 
‘ ae ee (b) 2 (c) 3 (d) None ae 
a as 
3 The oxides of electropositive elements are . ; (Rwp 
(a) A dic (b) Basic ‘(c) Ampheteric - * (d) Neutral Aiea 
a) Aci ee a et (Ran 
i ang elements form polymeric halides? 
4. Le of the aca ae () Al (d) Ali of these ae 
ie wp 
= - xid is a ri ) 
5. eae ec (b) Amphoteric | (c) Acidic (d} Neutral Pe 
f group II-A are called carer 
6. The oeoade group (b) Alkaline earth metals (c) Coinage metals (d) Metalloids Siu) 
u e 5 in Th view the size of atoms, which order is the correct one? (Fsd 2 
; ues Sr (b) Ba> Mg (c) Lu> Ce (d) Cl>1 
r ~~ 


: Chapter 7 (Periodic Cla 


In modern periodic table, the elements are arranged in the ascending order of 
‘ ses (b) Valeney 


(Grw 2012 Fsa 2010) 
(d) Atomic number 
Viemorable contributions in the classification of elements were made by 

viel ae ‘ » o 


(c) Valence electrons 


(Sgr 2009) 


ATR (b) Dobereiner (¢) Newlands (d) All of them 
[U. The longest period in the periodic table is : (Sgr 2010) 
(a) 7th (b) 6 (c) 5th id) 4" 


Mark the correct statement 


(Grw 2009) 

(a) Nais smaller then Na atom (b) Na’ is larger than Na atom } 
(erChis smaller than Cl atom (d) Cl and Cl atom are equal in size } ; 

ils f-block elements are also called : (Grw 2011) 
(a) Non-ty ptea! transition elements (b) Outer transition elements 
(¢) inner transition elements (d) Normal transition elements 

3. The number of elements in fourth period of periodic table is : (Grw 2011) 
(a) 32 (b) 18 (c) 10 (d) 8- 

+. Hydrogen can be placed with the clements of group LV A because both (Lhr 2008) 
(a) Act as strong oxidizing agent (b) Act as strong reducing agent ° 
(2) Possess the property of catenation (d) Form neutral Oxides i 
Fost ot the elements are (Lh 2010) 
w)Cisstaltonis (by Metals 


(c) Metalloids 

ease ib atomic sizes is not much prominent 
(b) p-Block 

8 the Mendeteey’s periodic law the propertie 


(d) Non-metals 
‘Yt ly 


#Cross rows containing elements of (Lhr 2011) 
(c) d-Block (d) Block : 


s of clements are Periodic function of their: 


(Fsd.2012) 
w Volume (b) Densities (c) Atomic number (d) Atomic masses 

Elements of the pertodie table are classified into blocks: (Lhr. 2012) 
(a) Four (b) Three (c) Five — (d) Six 

How many elements are present in 5" period of the periodic table (Lhr. 2012) 
(a) 32 (b)8 (c) 18 (d) 28 


The group number of element in periodic table indicates 
(Q) Valeney with respect to hydrogen 

(CO) The number of cleetronse 
Which one of the followin 
(Q) NOE Na 


we go from Lito F 


(b) The atomicity 
(d) Number of shells 
ction of isoelectronic species? 


in the outermost shell 
# Srouping represents 2 colle 
(b) Car AL cr (c) Cae.Cs' Bro! 
in the second Period, there 
(a) Atomic mass (b) lonization energy 
lonization energy of nitropen is nore 
(a) Nucleus has more 
(C) Mall-tilled p-orbit; 
Which pair of 


(d) Na’ .Ca** My" 
Would be a decrease in 7 

(¢) Atomic radii (d) Electronegativity 
than oxygen be SUSE! 
Alatedion Lor electrons (b) Nitrogen atom is small = 
ls are more stable (d) More penetration effect 

atomic numbers represents s-block elements 
(Q) 715 (b) 9, 17. ~ (c) 6,12 
Which of the following order js Wrong 
(a) NH. <PH,<AsH, (Acidic) 

(C) LisBe<@n cr) 
Which of the following 
(4) O+e° 4 @? 


(d) 3,12 


(b) ALLO;SMpO@XNa,O<KO, (Basic) 


(d) Li’ <Na*<k* <@s' (lonic radius) 
processes is endothermic in nature : 


)  (b) Ste os (ce) Cle" > @]> 


(d) F-re* > 


ssification of Elements and Periodicity) 


ey, 


8. 


9. 


10. 


11. 


12. 


13. 


BS 


, Se Pe 
PE nies 


RAS TN AES CN VEL 


Se 5 
Scholar’s CHEMISTRY — x1 (OBJECTIVE) 


Which ofthe following metals does not form ionic hydride (a) Sr 4 
(Ra (6) Mg ss was introduced by 
In the periodic classification of elements, the law of octaves was intr ) 


(a) Mendeleev (b) Newlands , (c) Dobereiner Rat (d) Lother Meyer 
In the long form of the periodic table, all the non-metals are place aay Lien 

(a) s-block (b) p-block © (c) Fblock, sts 

Which of the following species has the highest clectron affinity anne 

(a) F (b) O - \(e) O (d) Na 

Which of the following elements is most metallic e (a) Bi 

(a) P OME (ce) As ! 


Classification of elements in modern periodic table is aes 
(a) Bohr’s model (b) i * : ae 
(c) de-Borgile’s equations ; (d) il ict oD 
Which of the following» oxides is amphoteric in char actel Ae 
(a) CaO. (b))SiO, | (c) CO, i Nee 
i ‘tiod show.greater boiling point than those of thir perit 
Hydrides of forth period s g IS SEERA TTS 
(a) Hydrogen bonding (()) LON ne Be Ly ie 
>) Greater size (d) Dipole-dipole inters 
nietatil character of anelements reflects its tendency te Dune), 
(a) Gain electrons (b) Lose electrons (©) Share gen 1 
Which of the following alkali metals does not exist naturally 
(a) Francium (b) Rubidium Ca ie 
The correct order of stability of hydrides of alkali ree L wala; 
(a) LIHS NaH > KH>RbH | (b) RbI ial Ne 
(c) NaH > KH > RbH > LiH (d) LiH > Rb 
The electron affinity of noble gas elements is 
(a) Low (2) High , ) 
Which of the Ee eae size pie ies 
oe i 1d s has the - fi riable oxidation state 
i ying clements has the non-variable 0; y 
ee liu Sue Ser aaa: (c) Chlorine (d) Nitroeey 
se aaa of 1 A and WA group are obtained by the electrolysis of their molten 
ies z Nie ‘4 . Td 
Gis (b) Nitrate Dude (c) aes hs (d) Oxides 
Which element is the most clectropositive in the Det ise ic table’? 
(a) Barium ((°)) eS ae es Ro cium 
i ; eleev? riodic table is that he 
Peach Shearer eer Se (b) Placed Na, K with Ca and Meg 
wy ee : 2 ts ants 12 periods (d) Left empty spaces for undiscovered elements 
Oe an win Reteenines the position of an clement in the Periodic Table? 
pikes os Sa i ‘ ; t2 (b) Number of electrons in outer orbital, 
w See TNE ry | (d) Number of protons in the nucleus of its atom 
8) ae STE Siitsroulites will produce the strongest acid when treated with water? 
Ta Ono ib) SiO; (c) P05 (CD) ClO. 
(a ) ; - 
ich statement is incorrect? 
 eueGHicenatie ion is smaller than its parent acn) 
b) Size of the negative ion is greater than its parent atom : 
@ I sitive ion number phprotons exceed the number of electron 
eee ive ion number of proton exceed the number of electrons 
@ i ai ersinwinedets contain basic , acidic and amphoteric oxide 
Which CI a POjo (b) NasO MgO AlOy 
ees P 0; AO, (d) Na,O MgO SO: 
) Mee ie. eanreeenttd by the following formula has the largest radius: 
eo species re] (b) cr! (c) Ar (dK 
a . 


(d) Donate electrons 


(d) Cesium 


(c) Nearly zero- (d) Very high 


(d) Cesium 


Ak at is : 


release eee 


Chapter 1 (Periodic Classification of Elements and Poriodicity) 
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Scholar’s CHEMISTRY — X11 (OBJECTIVE) 


Aswe move from group LA to groups TA which of te following (rend is incorreet 
(a) Metallic radius decreases (b) First ionization cuergy inereases 
(e) Thermal stability decreases (d) Solubility of compounds increases 
Whieh of the species is not isoelectronic ; 
aE" (b) O07 (c) N“ qd) Co 
Which of the following elements has greatest value of first ionization encrey 

(ay N (by C (ce) 0 (d) B 

Which halogen has greatest value of elecivon affinity 

(a) F (b) Br (ec) Cl (d) 1 
lonization energy is the index to the metallic character. The element whieh have 
(a) Low ionization energy — metals (b) High ionization energy — non metals . 
(c) Intermediate — metalloids (d) All of above 

Which is incorrect statement? 

(a) 1" electron affinity value is always negative 

(b) Term clectronegativity is associated with molecule 

(c) Electron affinity is associated with atom 

(d) Oxidation number increases down the group 

Which statement about oxidation number is incorrect? 

(a) Oxidation number increases along the period 

(b) Oxidation state is the apparent charge on an atom in the compound 

(c) Transition elements show more than one oxidation number 

(d) Maximum oxidation number is +7 ; 


Lithium and beryllium in 2nd period resemble in properties with: 

(a) Ca & Be (b)Me& Al (c) O;, Hy (d) Na & O; 
Non-metallic character is tendency to .......... electron: 

(a) Gain (b) Lose (c)aandb (d) None of them 
The inner transition clements of 7th period are called: ; 

(a) Lanthanides (b) Actinides (c) Rare earth elements (d) Both b & c 
Which of the following sets of clementSare metalloids: 

(a) C & Si (b) AS & Sb (c)Mg & Na (d) Both aand b 
From which we can remoye electron casily: 

(a) Cesium (b) Lithium (c) Aluminium (d) None of these 
In Diamond, carbon is bondedsto other carbon atoms by .......-.. hybridization. 

(a) sp eae (b) sp” (c) sp° (d) dsp" 
Elements which have giant covalent structures have yery: : 

(a) Low melting points (b) High melting points (c) Moderate M.P (d) None 

The binding forces between large sized atoms are: 

(a) Weak (b) Strong (c) Moderate (d) None of these 
From left to rightina period, the Hydration Energy of elements: ? 
(a) Decreases (b) Increases (c) Remains same (d) None 
Halogen atoms in which halides act as a bridge between two atoms of other elements: 


Which of the element is the best.conductor of electricity? | 

(a) Zn (b) Cu (c) Fe (d)\Ca 

Hydration energy depends on \ 

(a) Charge on ion (b) Botha&c (c) Size of ion ‘ (d)/None of above 
Which element has greater polarizing affect? 


(a) Covalent halides  (b) Polymeric halides (c) Ionic holides (d) All 

Iodine is solid due to: > 
(a) Electronegativity  (b) Dipole moment (c) High Polarizability (d) Small'size 

Increasing order of acidity of oxides of Mn is: 

(a) Pb” (b) Both have same polarizing affect (a) MnO < MnO; <Mn;0; (b)MnO2> Mn.07> MnO 

Se (d) Difficult to predict (c) Mn,0, < MnO < MnO, (d) MnO > MnO; > Mn,0; 

Which of the following oxides of manganese is, more acidic in nature? | Halides having highest lattice energies are: , 

(a) MnO , (b) MnO, (c) Mn.O; (d)Mm0, (a) lodides (b) Bromides (c) Chlorides (d) Fluorides © 
Which of the following oxide is strongly basic 5 Which can form polymericihalide? 


(a) Na,O (b) Al,O;, (c) MgO (d) Cl,07 : 

20; g c) B d) P 
Hydrogen has Which of the following properties? "iN e me i i or rdride: sas fi 
(a) It act as reducing agent like 1A group elements i . : i Which is not an intermediate hydride: 


(b) It shows resemblance with IA, IVA and VIIA group | i 4 (a) ZnH; (b) InH; (c) Cd, (d) SiH, 
(c) During electrolysis it is collected at cathode like metals Metal halide in their lower oxidation state tends to be: 
(d) All of above ' wis (a) Ionic (b) Covalent (c) Amphoteric (d) Partly covalent 
Which is incorrect? Halogens are best described’by which of the following statement? 
a i He pee ate epee condlciets of electricity (b) All the metal form positive ions , (a) They are members of group VIII-A in the periodic table. 
Which oxide is ane cane ators tiie (d) All the metals form agidic oxides (b) Their outer electronic shell is complete. 
(a) NaxO -  (b) ALO; (c) ZnO 15 (c) They are oxidizing agents (d) Most of them are colourless 
: The element with Z = 30 is expected to be present in the group: 
(a) II-B _ (db) I-B (c) I-A - (d) I-A 
The element uranium belongs to: , 
(a) Actinide series (b) Lanthanide Series (c) Transition elements (d) Representative elements 
i i ide is di : : : The tendency of.an atom to attract a shared pair of clectrons towards itself in a molecule is? 
Men eee nie ip ee (0) i : f is (a) a eoanie ont (b) Ionization energy (c) Electron affinity (d)/Electronegativity 
Both hydrogen and alkali metals Rare ~~ Es: Atomic mass of Na is average of masses of Li & K. These three elements constitute. 
(a) One electron in valence shell ; (a) Alkali metals (by Homologous Series (c) itriad (d) Octave 
(c) Lack one electron in valence shell Group of elements which is called coinage elements is: 


(b) Valence shell is completely filled ‘ 4 
(a) Valenes shell is partially filled “ : (a) Cu, Ag, Au (b) Zn, Cd, Hg (c) Se, Y, La _ (a) Ga, Sr, Ba 


ic Classification of Elements and Periodicity) 


top to bottom but electron affinity of Flourine is lesser than 


lement is simila 


> of the following oxides? 


Previous Boa 


pot 


al oxides dissolve in H,0, they give base. e.g. 
Na.O - H,O- 


ctron affinity of Nitrogen is -7kJ/mol. Which is very sinall bec 
tronic configuration. 


Electropositive elements are metals (N 
+Na =O, -——+ 2Na,O(Basic oxide) 
BeCl>, AICI; 


cts as acid with base and reacts as base with z 


a. Li, K) and metals form basic oxides 


.GaCl: are polymeric halides. 


Z2n0 ~2NiOH + H,0—-+} 


(b) Alkaline carth metals. 


cy give alkalies in water. ; 

(ii) Exist abundantly on earth crust in form of carbonates and silicates. © 
Size increases down the group due to incr 
In modern periodic table the 


ease in number of shells. 


base of arrangement is. number of protons in 


He classified clements on basis of physical and chemical properties of clement 


and compounds, 


(a) Na’ is smaller than 


In these elements, three 


outermost shells are not completely filled. The last 
electron in them enters in the (n = 2) subshells. 


H> + CuO —2)Cu +930 
(Ora S(O) ——s CO; + Sn 
s & d - block elements, 


Due to diffused'd sub - shelly ! 


Scholar’s CHEMISTRY — 


17. | Mendeleev arranged the elements in increasing order of their atomic masses. 


fis. _[(@)FourS~S~S~*S*«*di (a) block (by p-bllock (ec) d-block (d) block 
19-< |i @)18 eae] 5" period is also called long period. 


All alkali metals belong to JA group and halogens belongs to VII group and 
have one and seven electrons in their valence shell. 


(c) Number of electrons in 
outermost shell. 

Iso electronic species are those consists of same number of electrons NOE. 
and Na contain 10 electrons each. 

Due to increase in nuclear charge and addition of electrons in same shell 


i 1 ' 
-N = Is"252p, 2p,2p 


(c) Half-filled p-orbitalare 
more stable. 


a 


Itis difficult to add electrons. 


Li=Is'2s', Mg = Is?2s* 2p 3s? 
(filling process completed by s-orbital) 
Basic character increases down the group (NH; is more acidic (less basic). 


NH, 2PH@A.H, 
(Acidic) 


Second electron affinity is always positive. so it is endothermic process. 


8. (b) Mg Mg form intermediate hydride (MgH2) 
(b) Newlands In-1864. an English chemist John Newlands classify the elements by giving law 
of octaves. é 


(b). p-block In all nonmetals, 


10. | 
ee 


(d) Bi 
(b) Moseley’s Law 


14. (d) BeO 
‘ Greater size of molecule « Greater polarizability. 


(c)Greater size Greater size 

16. (b) Loss electron Elements which lose electrons easily are good metals, : : 
itis radioactive element. 
is. | ( 
( 


F- and Na’ have low electron affinity but O7 has high electron affinity as 
compared to O. 


>O° E.A=-I41kJ mol 
E.A =+780kJ mol"! 


O+re 
OF #e? ——>107 


Metallic character increases down the group. 
Moseley introduced atomic number in his law in 1911. 


BcO is amphoteric oxide as 
BcO + H.SO, >» BeSO, +H,O 
BeO + NaOH+H,O —~+ Na, [Be(OH), | 


b) RbH > KH > NaH > Lil 


19, c) Nearly zero 


With the increase in size of cation stability decreases. 


Noble gases have complete outermost shell and are unable to accept the 
electrons. ; 


20, 
21. 
23: 
(a) Left empty spaces for | 


Frhas maximum shells among these four elements. 


thas +2 oxidation state, 


Sodium metal is prepared by electrolysis of molten NaC], 


Cesium has greatest size and lose electron easily so it is more electro DOSTLIVG, 


Mendelcew's left empty spaces tor undiscovered elements and predicted their 


J, 
4s 
LILA LAL 


Scholar’s CHEMISTRY — xII (OBJECTIVE) 


| undiscovered elements I - 

pundiscovered elements, | very nelptul in discovering new elements, 
| fd) Number of protons in | em periodic ce elements are a 

ee re [ee Cle n ran ed on the bas 2s 
j | the nucleus of its atom | incrcesing ord t atomic numbe B asis of eer MC 


2HCIO, (W aa is Stronger acid), 


}26. | fa) Cl: "ILO. +H, SS 2HEI : (b) BeO BeO is amphoteric in nature. 

Perchloricacid i nee oa ; Bee a a (OH):] | 

Cael CA eee Pen er en we ly , ay ¢ " $ 

} 27. | (d) In nevativeion number | Ing ron number of electrons are ureater tha i { ey 7a : 


of proton cxeced the Be acta er than number of proton CY has (a) One electron in valence vale shell electronic configuration of 
: : Proton. ' : = 24 ; 
| number of clectron. shell sll = 15 a pNa [57 25" 2p" 33! = = 
Pe ee =e, . " ane, he A = 5 ‘ely 5 von 
fae (c) MzQ. P:O;,. ALO; Tao ae i (b) Mg & Al Li & Be resemble in properties with Mg & Al respectively due to diagonal 
| | tag x ime: ; relationshi 
LO 2 Amphoterican 
er eee aeeae | Ld Bothb&e A | 
29, ay P ‘ ; : “Filocd init eit ee so N & Pare non ~ metals. As & Sb 
(i) | All clements or ions have same electrons in valence shell but P “has least Moses merallic tracert nee PCr ee 
| ne _inuclean force amonmtheimn: are metalloid & Bi is metal. 
PSHE fe) Thermal stabilits “fatale bond strength increases from [A to WA therm 


decreas al stability increases, 


Sik (Hie 


oer sad — I Due to larue size, itis difficult to break intermolecular forces, 
110. |.) Strong 


WOR) hy } * j . ite . fe. 7 ’ . . 4 
vi ats partially tilled orbital and @xtra stable so itis difficult to remove a (b) Increases 
om > 4, rare) ; = : 


12. (b) Polymeric halides 


Pelectrons while (FLO CLN ) has 10 electrons. 


Greater the size of molecule ~ Polarizability ~ Strong LDF 
From leftto right. charge on positive ions increases & size decreases so HH. EE 
increases. 


329 (ay N 


The structure of AICL, is polymeric, In which halogen atom i.e. Clacts as a 
bridge, between two metal (Al) atoms. 


(c) High Polarizability Due to high polarizability. Intermolecular forces in 1s are strong so it is solid. 


On MnO <MnO;<Mn;0- | Greater the oxidation state. greater will be the acidic strength. 


pe 

Due to small size of F' ion, ionic fluorides are more stable. So they have high 
fallice enersies. 3 , 

va & Ba form ionic halides while P forms covalent-halides, ~ 

Only Mel. Zant. Cdl. Tn: & ‘TIHs are intermediate hydrides. Sif; is 
covalent hydride, 

Pb-Ch is ionic where Pb’ 


= They are oxidizing Halogens have greater tendency to gain clectron so they oxidize othe 
agents removing elzcinons from other aS 


Metals lose electron ei 


stly. Ii Is difficult lo remove electron from non-metals. 
Metatlonds are intermediate between metals and Non-metals. 


(J) Oxidation number 
increases down the eroup, 


Oxidation state remains constant down the group. 


(d) Maximum oxidation 


Ruthenium (Rh) a 
state is +7 


and osmium (Os) show maximum oxidationSiate (+8). 


| 
‘a 
| 


Coinage metals (Cu, Ae. Au) have 
conducts iis 


an extraordinary highvalue of eleetrical 


Cl, is covalent. 


rs by 


charge 


Hydration energy charge density ~ 
size 


a . charge 
Pb’. Ay charge density «StS 


size : : 3 


(a) Actinide series 


charge ae ere 
~*~ % Polarizing power + Polarization 
BIEAY : : 


4c. 
n by a German chemist Dobereiner. 


As the oxidation st 
Na+ ta 


ate increases 
*2Na01 


acidic nature inereases, 


e225] (d) Electroncgativity 
5 


(c) Triad 


The law of triads was give 


Strony base oh al Cu, Ag, Au a metals are used to make coins and are known as coinage metils. 
a2: Hydroven tsa Trae element whose = 25. | 322 Aiimol & Cl = 349 Kimo! 
= aioe att ain Th ree ae properties do not match exactly with any 26. ces in ‘SO4-an English chemist John Newlands classify the elements by giv ing baw | 
é x Wyo 

. Tiere Sap Metals really (tin Basie Oxide: 27. | (c) Na;O a = Te ) —_, NaOH | 
B 4Nan Op ==> Na,O™ f (SirontiBise) | 
we ; : : 

hn Basicoxide : 28. (a) d —orbitals 


CO. = 11,0 ——S 1E6, 


' Laure called inner transition elements. 


d block elements are called outer transition elements while f— block elements Ip 


(Carbonic cid) - 


SS 


Shien 


“The atomic mass of middle element is the average of atomic masses of the other 
two elements of triads.” 
Examples: 
Triad 
\tomic mass 


se a mee ee | 2 
rae 40 +137 
Atomic mass f Atomic mass of Sr = ea 88.5 


23 Define Mendeleev’s and modern periodic law. (Lhr 12) 
ANStmmnlViendeleevasiberiodiolany 


“If the clements are arranged in ascending order of their atomic masses. their chemical properties repeat ina 

periodic manner.” 

fii Hermon caeayy 

“Tf the elements are arranged in ascending order of their atomic numbers, their chemical properties repeat ina 

periodic manner.” : 
eee 


3. Write two defects of Mendeleey's periodic table. (Lhr 12) 
a A aL A SU 


Anim Defectsiofiviendelecuisieradicitable 

In spite of its useful role in the study of chemistry, Mendeleev’s table possessed many drawbacks. ‘Two of these 

drawbacks are 

° Position of Isotopes 
On the basis of atomic weight, various isotopes, of the same elements should be assigned different places in 
the periodic table. Mendeleev could not provide separate places for isotopes. 

° Anomalous Pairs 9 : 
In Mendeleey’s table based on atomic weight, the position of certain pairs e.g., Argon{(at . wt = 39.,94) and 
potassium (at, wt = 35 39.1) cobalt (at. wt. = 58.93) an nickel (at. wt = 58.71), Tellurium)(at.wt. = 127,60) and 
iodine (at. wt = 126,90) would be reversed. In other words. certain pairs of elements are misfit in the periodic 
table, if atomic weight is the basis of classification. 


4, Give four improvements made in Mendeleev’s periodic table. (Lhr 12) 


i) Atomic Number : 

The elements were arranged in ascending order of their atomic numbers instead of their atomic masses. 

ii) Extra Group - Bes, 
For the arrangement of Noble gasses, one extra group (VIII-A) was added)at the extreme right of the periodic 
table. These gases had not been discovered in Mendeleev’s time.’ : 

iii) Sub-group qe 
In Mendeleev’s periodic table, the elements like Be. Me, Ca, Sr. Ba and Zn, Cd, Hg were placed :in a Single 
vertical group although they possess different properties. This confusion was remoyed by dividing the elements'in 
lwo types of vertical group A and B. 


and Periodicity) 


> 


PR 


holur's CHEMISTR 


iv) Position of Isotopes 


I the elements are arranged in the order of their increasing atomic masses, ibis not possible to accommedate a 
large number of isotopes. ‘This problem was solved by arranging elements in ascending order of their atomic 


numbers, 
5. Write mune and symbol of an element from s-block that has zero oxidation state. Also write its 
electronic contiguration. (ily 11) 
a SEE 


AT sii Elementifromsiblock having zerolonldationlatnte : ; 
Phe name of the element which belGngs to s-block is helium. Hs symbol is He {ts electronic cuntiguration is 
He = Is? 


——— 


6. Zn, Cd, Hy were placed with Alkaline earth metuls in Mendeleey’s table. How, this confusion is 
removed in modern periodic table? 


In Mendeleew’s periodic table ZnvCd. Up and alkaline carth metals (Bes Mg, Ca. Sr. Bad were placed ino > 
group althoughithey possess different properties. . 


= : t A ns . “<4 a “dy ~ JTAVy } 

This contusion was removed by dividing the clements in two types of vertical groups A and 2. SS 
rH = ¥ o : a ens iD eh {ye 
tho Define Group and period. How many elements are there in period number 1? . AES N9) \ 
a aa a a a ec 
Aly, = aT 


“Tlements with similar properties are placed in-vertical column called group” 
eo There dre eight (8) groups in modern periodic table, which are usually numbered by Roman nunigrats [to 
VIL " 
“The horizontal row of clements in periodic table is called period.” eh : 
© There are 7,periods in the modern periodic table numbered by Arabic numerals | to 7. 
Period number 1 . : , 
There are two elements in period number | i.c.. hydrogen (tH) and helium (He) 


8. Describe 6" period of modern periodic table. |- (Ginv 11} 


AnstmlG!Periodofieeriodiatable | a 
6" periodic contains thirty two (32) elements and is called very long period. In this period there aie eh 
representative clements, ten transition clements and a‘ new set of fourteen elements called Lanthanidlés asst: 
start after <7La. : sae — ; 

1 ] 1 4 1e: " a 3, , Senore > > 5 | wy OW Ic 
Lanthanides have remarkably similar properties and are usually shown separately at the bottom of the pert 
table. , ~ 


) Explain why d and f-block elements are called transition elements? (Fsd 08) 

: 5) ) 

eee 

Anstdrandif-blockelements ! : es 
The d and f-block elements are called transition clements because ‘they are located between the s anc 
p-block elements and their properties are in transition between the metallic elements of the s-block and non- 


metallic elements of the p-block. 


10. | Why anion is always bigger than its parental atom? (Grw 10, Lhr 08, Rwp07) 
eee ooeoeooeoeoeaeaeaeaeaeaeae— oom 


Saha 


Ansuall/Anionisibigeerthanits parentallatony aa a oe 
When a neutral atom gains one or more electrons, it becomes a negative ion (anion). The size of the ton ts 
increased because of two reasons given below : 
i) Incoming electron is repelled by the valence electron. So, in order to ‘add this incoming electrons. 
expansion of the shell takes place which ultimately reduces the repulsion, 


sty 


ii) Imbalance in electron-proton ratio occurs. As a result, the ionic radius of negative ton become grea 
than the size of its parent atom. 


Chapier 1 (Periodic Classification of Elements and Periodicity) 


Example: Fizz) + le > Fiza) 
72pm 136 pm 
The radius of F-atom is 72 pm while that of flucride ion (F’) is 136 pm. 


Il. Why the atomic radius decreases from left to the right within a period and increases from top to bottom 
with a group? (Grw 11, Rwp 10, Lhr 09) 


feji/. 


ATS HELI: HACOMIG iG E 
a) Across the period: Atomic radius decieases left to right in a period. This is because of: 


© Increase in atomic number. 
° Increase in the positive charge in the nucleus. As positive nuclear charge increases, the negatively charged 
electrons in the shells are pulled closer to the nucieus. ; 
b) Down the Group: Atomic radius increases down the group. This is because of: 
2 Incréase in number of shells. ; 
® Increase in shielding effect down the group duc to increase in intervening electrons. Thus atomic radius 


‘increase. 
ee 
12. What is meant by lanthanide contraction? (D.G Khan 09) 
aL nIGexContEacton) 
Lanthanide contraction is the steady decrease in the size of the atoms and ions of the rare earth elements with 
increasing atomic number from lanthanum (atomic number 57) through lutetium (atomic number 71), For each 
consecutive atom, the nuclear charge is more positive by one unit, accompanied by the corresponding increase the 
number of electrons present in the 4f orbitals surrounding the nucleus. 
The 4f electrons very imperfectly shield each other from the increased positive charge of the nucleus, so that the 
“effective nuclear charge attracting each electron steadily increases through the lanthanide elements. 
SS ee eS 
b 
13. How lanthanide contraction controls atomic size across the periods? (Fsd sup 10) 
pa TE EA salt 
AlSimum De cleascunimatomiosizeduerallantianitercontraction 
The Lanthanide contraction is the result of a poor shielding effect of the 4f electrons. The shielding effect is 
described as “the phenomenon by which inner-shell electrons shield the outer-shell electrons so they are not 
effected by nuclear charge.” So when the shielding is not as good, this would mean that the positively charged 
nucleus has greater, attraction to the eicctrons, thus decreasing the atomic radius as the atomic number increases. 
The s-orbital has the greatest shielding while orbital has the least. 


If, Why the ionic radius of 2 positive ion is smaller than its neutral atom? (Grw 09) 


.) eu 
AlSimen OU icR Ed sro fication, 


A positive ion or cation is formed by the joss of one or more electrons from a neutral atom, The size of eation is 
always smaller than its parent atom. This is because of 


) Removal of one or more electrons from neutral atom usually results in the loss of outermost shell. 

ii) Removal of electrons causes an imbalance in electron — proton ratio. Due te greater attraction of nuclear 
charge, the remaining electrons of tons are drawn closer to the nucleus: 

Example Na ———)> Na’ + ie 


157 pm 95 pin ° 
EE ee eee SSS EE 


x , F = ' ea aaa Tay . ny OS 
15. Explain why electron affinity of dinegative ion is endothermic? (Lhr 08, Rwp'09)_. 
EAC LCOUE OR AICO MOT we le ee ee ee 


Ansiaeaelect 


0+ e¢—_>0" 
~O? E.A,= + 780 kJ/mol 


E.A, = — 141 kJ/mol 
O+e 


me nd, 


=) | 
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6,__Define‘ionization energy. Give its trend across a period and a group. CA? SOMES RAREST GERD) 
Anstalllionizationlenersyh 
The minimum amount of energy which is required to remove an electron from the outermost shell of its isolated 


Saseous atom is called ionization energy.” 
Example 


Reriodicirrend 
a) Across the period:- “ 
The value of ionization energy increases from left to right in a period. : 
9° Due to decreasesitivatomic radius»nuclear charge increases, more strongly 
electrons are bound'to the nucleus and hence higher the ionization energy of 
the atom. ; 
° Nuclear Charge increases effectively makes removed of electron difficult and 
hence value of ionization energy increases. 
© Shielding, Effect almost. remains constant. ; 
The figure also réveals that inert gasses have the highest ionization energies values, because due to complete 
outermost shell in them, the removal of electron is extremely’ difficult. ; . 
b) Down the Group ‘ 
The value of ionization-energy decreases from top to bottom in a group. « 


Na > Na’ +e 1. E = 496 kJ/mol 


° Addition of an extra shell successively in each period hence more number of electrons shields the 
nucleus. 
° The nuclear charge increases by the size of the atom and number of electrons causing the siiclding ofect 


also increases therefore ionization energy decreases froin top to bottom. Rees. Ue 


(Grw 08, Rwp us) 


17. Give variations of electron affinity down a group and across 1 period. 


Periodicitrend/ofiElectroniAffini 


Across the period 
Across the period electron affinity increases due to 
© Increase in atomic number. 
© Decrease in atomic radius. 
Shielding effect almost remains same. 


Down the Group 
When we move from top to bottom in the group, electron affinity decreases due to: 


° 


© Increase in atomic radius, 


; © Increase in shielding effect. * 


18. Why metallic character increases from top to bottom ina group of metals? (DG Khan 08) 


TT TOOT 5 ea png ee 9 On 
AnstimatrendofiMetalliciGharacteniiniaiGroup f 
‘The tendency of an element to lose electron and form a positive ion is called metallic character, 

Down the group, as it becomes easier ta remove the electron from an atom bigger in size, therefore, metallic 


character increases from top to bottom in a given group of clements. 


“19, Why melting and boiling, points of elements belonging to groups VA-VILA are lower? (Lhr 11) 


ANStll Vielting and |bolling/nolntsiofigroupiV7A\to\VINIA 
© The elements of group VA to VITA exist as small discrete covalent molecules, rather than as three 
dimensional lattices. For instance, nitrogen, oxygen and tluorine exists as individual molecules which have 

very weak intermolecular forces and hence they have extremely low melting and boiling points, 


The melting and boiling point of'a substance depends upon the intermolecular forces presenti it 


Chapter 1 (Periodic Classification of Elements and Periodicity) 
a  e SS a a aan I 
Sn ann 
! Gq oe (Ser 10) (Gry %) (Fsd 12) (Royvp ()9) 
————— eee ee 


seutly related to the number of valence electrons or the no of 


completely tilled with electrons and no vacaney is available in 


foM vere ostdation stale with reference to which they are often 


eo — — eee 
a 


catmost constantin a group. Give reason. — (Grw 11, Fsd 08) 


—————_——X**_[[_KRnNK=S_-—_—_—_ 
O6ewes—s——[(_<_—Mas<—< 


lation state of an clement to direcil Uy ielated to the number of its valence shell or the number of 
ancics available in its valence slicll 
wee move from left to rights portod. dhe number of valence electrons woes on increasing so the oxidation 
menis also chan Peds Get saithinoa proup all elements have same number of valence 
Gis ti Hiei outermost viel Sa a reauth, the oxidation state remains almost constant ia group 
22. Why diamond is a non-conductor while graphite is fairly a good conductor? (Fsd 10) 
Ear oe ey SEE Le An a 
Anise lamonaiisnd BCONnUUCtOn $ 
In diamond tetrahedral structure i. present: bach carbocation 1s C, 
« vhrid “] oan ret “ epepy aval eat - . 
poliybridized and forms Tour stuma bonds with four other ~\109.5 


Stumie bond is avery stable boud ano — electrons 


s C Peas 3—4>, 
Gan’ timove from one place to another, / aN (Gontt ep ithe ee 
\ 


carbon atouis, 
are highly localized. Thes 


, ; “A F ee > “est FO 
As no tree electrons are available ti diamond so it is a nen YC 1) HUES Oe 
C 1 “: i it ny ' ' 
Pat pA Lhe bo , 

ayy aes 

aera SSREGRRAAEET Pee cmee eee 
Neraphite, cach carbon is sp” hybridized and forms three o - bonds with other Vera! Hemant uf 
1a! : 


C atoms. The un-hybridized p-orbitals bound to form a iz — electron cloud 


between two layers of graphite. oI 

Sorell : . chee is 

These m - cleetrons ‘are highty delocalized so they can conduct electricity Hi iy ru hi 

parallel! to the layers. In graphite hen worl stracture is present. That's why &f pa ae 

graphite is a good conductor paralle! to layers but not perpendicular to the any — Or ere 

lavers, ‘ 

= . sy ne 7 eae . D 

23. Deline Hydration energy of ions, SVby negative ions have lesser hydration energy than that of positive ions? 


(Mtn 12)) (Fsd 09) 


Ansty cratlOniEnerey 
“The heat absorbed or evolved when one mole of gaseous ions dissolve in walter to>give anpinfinitely dilute 
solution is called hydration energy 
yi, 
Hy HaOg. ————> HO 65) AFI, = - 1075 )kJ/mol | 
Hydration energy of negative ions is lesser than that of positive ions 
Hydration energy greatly depends upon charge density (charge to size ratioy/of thejions. Greater the charge 
density higher will be the hydration energy. ? 
at of positive ions. Dueito whightharge to size ratio or cliarge 


The size of negative tons is always greater than that ¢ 
density of negative ions is less than positive ions so. hydration energy of néBative tons is also lesser than thato 


positive tons, 


——————_—_—_—_— — — — _______. 
0 eee aavaaeeanarananaasonnasenannamereaearanoereae 


5 ilenva: : = 5 ' = . A i +2 + 7 , 
24. Hydration energies of the ions are in the follossing order: AP > Mg > Na’. J 
— OSE EEE —_—EEEESSS - 


A Hydration energy depends upon charge to size rutio-(eharge density) of the ions. lons having high charge density 


have high hydration energics. : f 
On moving from let to right in a periods the charge of isotelecizoni ze 
Na Me™ and Al belong to the same period so same trend is followed in these ions. Al- being smaller in siZ© 
have high charge density and consequently possess highest hydration energy. As the result of this the order 


c Hive ions increases but their size decrease ty) 
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EN (OBSECTINE), i ys i 


———$——— 
ed 


25. (fs 10) 
Aver TSMC e Sonia ooo 


Least electropositive clements of (VA. Wis. VIA groups having lesg electronegativity difference with halogen 
atom. form covalent halides. 

Examples: CCl;, NFs, PCI, SéCh: ete. 

Properties aa 

° The intermolecular forces incovalent halides are weak van der Waal’s forces. 
9 They often existin gases, liquids or low melting point solids. 

° They have low melting & boiling points. 


“0 Non-conductor ofelectricity. : 


20. PHC is mainlydonic but PbCI, is fairly covalent, Why? F “(Sgr 09) 
(CliisiionicandiPbCi\isicovalent 

In case ofan clement forming more than one halides, the m tal lvalide in its lower oxidation state tends to be 
ionic, while that in the higher oxidation state is covalent. 

This is because’the polarizing power of higher oxidation state metal ion e.g., Pb" is very high than that of Pb®. 
Thuis. Charge density « Polarizing power ~ Covalent character f 

So. PbCh is mainly ionic and PbCh, is fairly covalent. 


22 What are ionic hydrides? Write their two properties. (D.G. Khan 10) 


~The elements of group IA an the heavier members of group ITA form ionic hydrides. They have ionic bond.” 


Examples: Niall. Call, KH ete. 

Properties . : 

© lonic hydrides are crystalline solid compounds, with high melting. and boiling points. 
© These hydrides are conductor of electricity in molten state and aqueous solution. 


{b.G. Khan 08) 


28. Why alkali metitls give ionic hydrides? 


AnStmlAlkall metalsgive ionlohydrides 


Alkali metals are more clectropositive than hydrogen. They have a tendeney to lose electrons and form a 
unipositive ion, This electron ts accepted by hydrogen to form a hydride ion (H'), ‘These positive and negative 
-ions then combine:fo form an ionic bond. That’s why alkali metals give tonic hwarides, 


“= 


29, What is the trend of boiling points of hydrides of VIA group? (Lhr 10) , 
— ———— ee 
ansy The boiling points of covalent hydrides like that of gioun Vi4 se qertliy inceease on descending a group except 
: HO. which, due to hydragen bonding has higher boiling point tion macy : 
: nn Wht ee peat tt i 
Si (alilteydrides!! BesBoineblnt 


aif 3 ne 


(DAG chin 09) (Ser 10) ( Rwp 10) 


30. ZnO is un amphoteric oxide, Justify. Fh 


Me Free paar ps 
AnsauznO—as.an amphoteric oxide; 
“Oxide which behaves as base when reacts with strong acids and behaves as acid when react with strong bases is 


called an amphoteric onide.> 


Chapter 7 (Periodic Classification of Elements and Periodicity) 


jon of ZnO with sulphuric acid is 
ZnO + H; SO; > ZnSO; + H;0 
Base Acid Salt 

is with base (NaOH) as following 
ZnO + 2N20H + HO > Nay [Zn(OH),] 
Acid Base Salt 


are present in the 


~ — (Grw 12) 


\Ithoug belong to the same period but their metallic character differs 
right in a period, the nuclear charge increases due to which the size decreases. Th 
responsible for decreasing the metallic character. As a result Na 
water. 


a lot. On moving from left to ver B lV 
‘ Is increased nuclear charge is ava ib l 
being metal forms basic oxide as it yields base in 


Wile Dikas ; Na,O * HO >» 2NaOH (Base) - ae 
While P being a non-metal gives acidic oxide as it yields acid in water. : Qu. Fill in the blanks. 
P35 + 3H,0 > 2H3PO3 (Acid) (i) Alkali/metals are reactive than alkaline — earth metals. : 
aced at the top of group I-A el ‘ ae (ii) Alkali metals decompose water vigorously producing and hydrogen. 
= p of grour cements in the periodic table? (Lhr 09) (Grw 12) (iii) When heated in a current of dry iogen alkaline earth metals ort white crystalline of the 
HEvcozeniancGroupliAtelements iype MH fib Foe 
; ; e MIF : 
\arogen and alkali metals have one electron in their v Hg se . 
We ieaetteall dani es their walenice s subshell. (iy) The beryllium hydroxide, like the hydroxide of alumi 1um is amphoteric, while the hydroxides of the 
i s i ae Onfiguration o hydrogen and alkali metal is same i.e., ns! other members of the group IA are. : 
Bor nydrogen and alkali metals have a strong tendency to combine with electronegative elements such as (¥) The elements of the group JA are termed as alkali metals, because their_are alkaline. 
alogens. (vi) » Spodumene is an ore of metal. 
Goth hydrogen and halogens by losing Hieln velseerelee ron from uni-positive ion. . (vii) Alkali metal nitrates on heating give the corresponding ___ and oxygen. 
>H' +le (viii), Na,CO,.H,O is the chemical formula of a mineral of sodium which is known:as 
5 Peon : , Me a M+ le ix Metallic bicarbonates are decomposed on heating into their carbonates, along with and : 
Both form ionic compounds which dissociate in water ; : Be ee f 2 sarin ainricta [baa 
Hotlinvdrecasndlcleal ie woe cr'§ (x) Metal nitrates other than the alkali metals on heating decompose into the corresponding metal _ 
genand alkali metals are good reducing agents. care along with.the evolution of nitrogen peroxide and oxygen. 


Give two similarities & two differences of hydrogen with IV group of periodic table. (Grw 09) (Lhr 10) os, SEES 


iG nS ne [ (i). [More sf (it)_—s[ Metal hydroxide ——_| iii) | Metal hydrides 
Sint eatieskesueanlaererenanel Agra pamens Oxides / solutions 
Or lydrogen has half-filled outermost shell like that of elements of IV A group. j CO) & HO 

¢ Like carbon, hydrogen also shows remarkable reducing property. 


CuO + Hy >Cu+H, 0 
SnQ, + > Sn+CO, 


Q2. Indicate True or False. 


The’elements of 1V A group belongito p-block. 0) Group IA elements are called alkali metals because their chlorides are 2}!.aline in nature, 
IVA group elements-are solid at room temperatlire. (ii) Alkali metals are very good conductor of electricity. 
(iii) The hydroxides of alkali metals and alkaline — carth metals are scluble in water. 
(iv) Plaster of Paris is hemihydrate. 5 
(¥) Alkali metals have low melting and boiling points as compares! to those of alkaline — earth metals. 
(vi) Lithium carbonate is decomposed to its oxide, but the cacbowutes of the other alkali metals are stable 
towards heat. 
(vii) All alkali metal sulphates are insoluble in water 
(viii) Lithium combines with nitrogen to from lithium nitride but other alkali metals do not react with nitrogen. 
(ix) Trona is mineral of lithium. 
(x) Alkaline — earth metals are stronger reducing agents than alkali metals. 


Answer Key. 


i) [False | Gi) | True False 
(vi) | True | (vii) | False False 
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2. Which one is more soluble in water? (Rwp 2008) 
] | (a) Be(OH), (b) HBO- (c) Ba(OH)_ id) All ofthese 
Which onc of the following docs not belong to alkaline-e: ‘tals? - a - 
a hich ne ofthe following d not belong to = ane earth metals ANT f 3, Soda lime is often employed to remove both (Rwp 2010) 
San erg Aah cy yo ine ating (a) HO and NO. (b) CO and GO, (c) H,O and CO. (d) HS and CO, 
1c OAIUeYs Bl Ders thu are. | S ~ = =: : 
ne et «ie : TENGE emet : : | 4. Which is ins in water? : . 
aeiic 5) Basic (<) Amphoteric (d) None of these ee insoluble in water? oe ss Aes | es 2008) 
iti) Which ion will have maximum value of heat of hydration? : ms niet ; Dp (c) BaO (d) Mz 
Nee aie matey epeid® 5: Chemical formula of magnesiteis (Fsd 2008) 
a) Na , C) ba wig a) CaMe (Si : : : : 
fix) + Which one of the following is notan alkali metal? (a) CaMg. (SiO, ). (b) MigCO: (c) MgSO; (dj MeCl; 
a) Franeium 1) Cagsium (c) Rubidium (d) Radium t 6. Which one does not belong to alkaline earth metals? _ (Fsd 2009) 
¥) Which of the following sulphates is not soluble in water? (a) Be (b) Bis (cj Ra (d) Rn 
A) nt t (b) Potassium sulphate (¢) Zinc sulphate (d) Barium sulphate Tk: The clement deposited at the Cathode during the electrolysis of brine in diaphragm ccll (Fsd 2010) 
The clement cucsium bears resemblance with (a) Na : (by HH (c) Cl. (d) O» 
Ga (b) Cr (c) Both ofthese (d) None of these metals t 4 The only alkaline Garth metalwhich form Peroxide ts ; (Sgr 2009) 
«Sle sultpetre has the chemical formula? F (ay Bery Hiain (b) Magnesium (c) Calcium - (d) Barium 
6) (b) KNO fc) Na,B,O. (d) Na,CO..1L.O 9. [he sulphate cempoundinsoluble in water is (Ser 2010) 
= ea ; : ca abi (at) Barium sulphate (b) Sodium sulphate (c) Potssium sulphate (d) Zine sulphate 
, fhe mineral CaSO ..2]1,0 has the general name: 10), Wiiich is not an alkali metal? (Gr 2008) 
a) Gypsuin (pb) Dolomite fe) Calcite (d) Epsom salt (a) Franeidm (by) Caesium (c) Kubidiumn (d) Radium : 
(I>) Down's cell is used Lo prepare? 11. Which clement is not present abundantly in the carth crust? (Grw 2008) 
(4) Sodium carbonate (by Sodtum bicarbonate (2) Sodium metal (d) Sodium hydroxide (4) Silicon (b) Aluminium (c) Sodium — - (d) Oxygen 
(x) Which clement is deposited at the cathode during the electrolysis of brine in diaphragm cell? 12. he milk of magnesia is used for the treatment of a (Grw 2010) 
(ay He (b) Na (cyl (dy O (a) Acidity (b) Basicity (c) Rancidity (d) Jaundance 
——— = 5 , 13. Indicate amphoteric oxide (Grw 2011) 
Calvodlinvoroccn MiG: : (a) MgO (b) BeO {c) SrU (d) CaO 
solved Exercise MCQ’s| . y) Mg 
Eeeeoet er SEAS Sea — $ 14. Dolomite is an ore of (Lhr 2008) 
i): SATIS YY E37 ey tey, Reason (a) Strontium (b) Magnesium (c) Barium (d) Potassium 
NO ne ; eed Res : : : 15. Chile saltpetre has the chemical formula (Lhr 2009, 2010) 
i SRSBET SRP a RSS] ; a = 7 (a) NaNO, (b) KNO, 4 (c) Na2B,O- (d) NayCOx, 1,0 
1 (iy | (dj) Rn Rn is a noble gas. 16 Oxi nn a merrreinrenthiniricaninmentlt G Kh: ( 
——-- ab . Dxide used in mountaineer’s breathing equipment ts (D.G Khan 2010) 
fiay | (ce) Amphoteric BeO is amphoteric because it behaves as an acid with bases and as a base with ; (a) NaxO (b) NayO) (c) K30 (d) KOs 
| acids. 17. Plaster of Paris can be obtained from: (Fsd. 2012) 
Se = j (a) Marble (b) Bauxite (c) Gypsum (d) Limestone 
' (ly Mie . . ; haryc 5 Mati 
oe | (dy Mig Heat of hydration % charge density gee 1 18. Cement contains gypsum: (Lhr. 2012) 
bet | aspen : aH: : (a) 3% (b) 2% (c) 0.2% (d) 0.3% 
is; | (dy Sadium Kadium is an alkaline carth metal. 
(v) | (d) Barium sulphate Alkali metal sulphates are soluble in water. ZnO, ig also soluble. 
ivi) | (dy None of these ractals Cugs alkali metal and bears resemblance yeitheLi, Na. Rabe Fr. 


(14) NaNOn NaNO, is an important ore of Na. cs Ai ak : 
; 1. Which among the following is least soluble in water 
(2) Gypsum Gypsum is important source of calcium. (a) NaF (b) LiF (c) KE (d) RbE 
(ix) | Ce) Sodium metal Down's cell is an electraletic Gell in which Naiiietal is extracted by the ae 2. Sodium reacts with water more vigorously than lithium because a 
. ; (a) Ithas higher atone mass (b) [tis more elecuonezative fe) Itis more electropositive — (d) Iisa metal 


electrolysis of molten NaGl, 


ee | Yee ee 3. 


Electrolysis of'fused NaCl will give 


fa) 4 Cit) ER PO + 2e » 2OU it Cathode) Aly (a) Na (by NaClO (ce) NaOH : — (d) NaClo, 
rae 7 % 4. Which of the following has lowest thermal stability 
; (a) Li,CO, (b) K.CO, (c) Na,Co, (d) RbCO, 
5. When a standard solution of NaOH is left in air fora few hours 
(a) A precipitate will form : (b) Strength will increase tet 
BS '  (c) Strength will decrease (d) Concentration of Na ions will remains constant 
6. Which reacts directly with nitrogen to form nitride ; 
ea et pout forms anion with +3 charge (D.G Khan 2010). (a) Na (b) K (c) Li (d) Rb 
SEM (b) Aluminium (c) Carbon (d) Silicon ; 5 
zs use| 


(d) Sulphur 
(d) CsCl 


(d) Oxidant 


dium chloride fete to the ata sas of 


) Naan (c) Na and Cl; (d) Hz and Cl; 
with CO: andr removes water vapours is : 
(2) 6} CaCO: (c) CaCl, (dj) Ca(NO;); 
"hich of the follow ‘ing is the most soluble i In water 
CaSO MegSO: (c) SrSO; 


; Us () BaSO. 
“xcess into lime water. the milkiness, first formed, disappears due to: 

(0) Formation of soluble calcium bicarbonate 
(d) Formation of soluble magnesium hydroxide 


) CaCO, and clay 
(d) Ca(OH)... 


e less soluble in water than corresponding alkali metals due to: 
aracter (6) High lattice energies 

Their high ionization Sainte (d) Small atomic radius 

ay he process ofsetting of cement under water is essentially 
(a) A he 


silica and water 


aractar 


(b) A double decomposition process 


(Cc) A reduction process (d) A hydration process 
Plaster of Paris hardens by: 
(2) Giving off CO (bo) Utilizing water (c) Changing into Caco, (d) Giving out water 


Gypsum is added to clinker during cement manufacture to. 


(a) Decrease the rate of Setting of cement (b) Facilitate the formation of colloidal gel 
(c) Bind the particles of calcium silicate (d) All of the above 


, 
BY hich of the none pairs of substances gives same gaseous product on reaction with water 


(a) Naand Na : (b) Srand SrH, (c) Ca and CaH, (d) Baand Bao, 
Hydrogen hast = tendency to gain one clectron to acquire noble gas configuration, imthis respect it 
resembles 


(a) Alkali metals (b) Alkaline earth metals (c) Cafbon 


Which of the following metals will give H, on reaction with NaOH 
(a) Be (b) Ca -(c) Ba = gut > (d) Sr 
wonnean-- is necessary for dey clopment of leaves and it tends to accumulate in leaves and bark. 


(d) Halogens 


(a) NO; (b) Calcium (c)¢Gypsuin (d) Nitrogen 
Na may be denoted by electron configuration potation 
(a) 15°25 (b) [Ne] 3s’ (e) [Ar] 4s’ (d) None ofthese 


The reaction of an alkali metal 
(a) Complexation reaction 
Gypsum is a: 

(a) Synthetic polymer 


oxide with water is: 


(b) Precipitation reaction 


(c) Redox reaction (d) Acid-base reaction 


(b) Mineral 


(c) Natural polymer 


\ 
(d) Dead plant material 


a 
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29° 


nm 


wn 


Alkali metals are powerful reducing agents because 
(a) These are metals 
(c) These are monovalent 


a 


(bo) Their ionic redii are large 
(dc) Their ionization potentials are low 


additional MEO: ~ 


Asbestos is the mineral of: : 
(2) Beryllium (b) Potassium (c) Magnesium 
When Lithium is burntin air, it forms: : : 
(a) Superoxides (6) Acidic oxides (c) Normal oxides 
Lithium salts of anions having high charge density are generally 

(a) More soluble in. H;0 (b) Insoluble in H}O —(c) Less soluble 
With excess of oxygen’sodium forms: d 
(a) Pale yellow normal oxide (b) Pale vellow peroxide 
(c) Pale green super oxide (d) Pale green peroxide 
Ionic hydrides are used as powerful reducing agents due to presence of: 


(d) Sodium 


(da) Both bandc 
as compared to other alkali metals 
(d) Constant solubility 


(a) H” ton (b) OH ion (c) H’ ion (d) None 
The ease of decomposition of the carbonates of Alkaline earth metal: 

(a) Increases down the group (b) Decreases down the group 

(c) Decomposition is difficult (d) None 

The solution of Na;CO; in water is basic due to hydrolysis of: us. 

(a) Carbonate ion (b) Bicarbonate ion (c) Hydroxide ion (d) None 


The solubility of alkaline earth metals hydroxides increases down the group due to: 
(a) Low lattice energy (b) Higher ionic size (c)Botha&b 
The nitrides of group II-A metals on hydrolysis give: 


(d) High lattice energy 


(a) NH; gas (b) NH; free radical —_ (c) Respective Hydroxides (d) Both a and C 
Melting | oint of NaCl is reduced by adding: : 
(a) CaCl (b) KMnO; (c) KC] (d) K3Cr30; 


Which plaster sets very slowly: 
(a) Cement plaster (b) Dead burnt 
Which compound is important in glass industry: 


(c) Hard finish plasters (d) Plaster of paris 


(a) CaCO; (b) CaSiO; (c) CaSiO; (d) SiOz 
The lowest electron affinity is possessed by: 
(a) Li (b) K (c) Ba (d) Ca 
t important commercial source of lithium is: : 

a eeaieeee (b) Lithium Sulphate  (c) Trona (d) Carnallite 
Which one of the following is essential constituent of chlorophyll: 
(a) Ealcium (b) Magnesium (c) Pottasium (d) None 
Solution that flows out of cathode in diaphragm cell contains: 
(a) 11% NaCl & 16% NaOH (b) 9% NaOH & 16% NaCl 
(c) 29% NaOH & 19% NaCl (d) 11% NaOH & 16% NaCl 

ime i idic soil increases the amount of soluble: , ‘ rc 
@P Serr) (b) Ca (c)N (d) Silicates 

is a following type of reaction: : = 

eae (b) Endothermic (c) Exothermic (d) Decomposition 


lous properties of lithium are duc to: } 
ree character (b) High electronegative character 
(c) Low electropositivity ; . een aandb 
halides of Li are more soluble in the organic solvents: 
(a) Lithium compounds are covalent (b) Lithium compounds are stable 
(c) Lithium compunds non- -polor (d) None of them 


Chapter 2 (s — Block Elements) 


- ni 
a taps A . a - 

21) What product is formed when acetylene ts passed over sodium: : ty (sc — - - 2 

(a) COs and Py gitses fb) Sodium acetylide — (c) NaOH (d) Colts ei (b) MgCO; Magnesite (MgCQ)) is an ore of magnesium. 
22, When Be reacts with NaOH which product is formed: tis x , fo. | (d) Rn Radon (Rn) is a noble gas and not an alkaiine earth metal. 

(a) Nao® (b) Na:BeO> (e) NayCO3 (d) None is 7 (b) H 

ise = Fs : tse )) Fz oe + Je . A! > 

23° Reducing property of an element depends on: i x ARO) 7 Xe 2011, +1, (Cathode) 

are aty a , eetr si IVIL f Te 7. 5 rz z 7 5 See 

6a) Mass of clement (b) Electropositivity : (d) Barium When barium is heated in air at 500-600°C, it forms peronide. 


(d) Both b &e 
Suu -H00"C- 
: 4 pu . > BaO) 


Bb 
6. 
9. 
: aa) (¢) Sodium 


(c) Magnitude of ionization energs : 
24. Whieh colour of flame is produced when molten sodium burns in chlorine atmosphere: “ Ba O> 
(a) Red flame (b) Brilliant Yellow fame : 7 : ; - ; : ; = 
) Re ae layNane fl (a) Barium sulphate Sodium, zine and potassium sulphates are soluble in water. BaSO, is insolwble 
C > ! A). . . rs ~ 4 2 - 
; ¢) Blue fame : ; ae i beéause in this case sizes of Ba and SO}; are comparable. 
25: Potassium super oxide has a very interesting use Mm t 
(a) Cement (b) Paper Industry (c) Breathing equipments (d) All of them 4 (d) Radium Radium(Ra) is an alkaline earth metal. 
206. Magnesium is not attacked by: ; parts 5 5 
i xyven is most abundant element. After whic Z 2n Al are a i 
(a) Coldwater (b) Hot water (c) Both (d) None 4 = Me ele / ich Si and then Al are abundant. 
27. When exposed to air magnesium is quickly coated with layer of: } Me (a) Acidity. Milk of magnesia is basic in nature which neutralizes acidity. 
(a) Mel, (bh) MgO (c) Mg;N2 (d) None } 13. (b) BeO ; BeO + 11-SO,;—> BesO, + EhO 
28. Bery ium is only member of group Hf A whieh reacts with alkalies to give: y (Salt) 
: “re Vtrowe :) Hvdroge d) Sulpher t a 4 
(a) Oxy gen i) eetrenes (¢) Hydrogen (d) Sul : BeO + 2NaQH + HxO —> Na? [Be(OH);] 
29, Nitrates of both alkali & alkaline earth metals are soluble in: i 4 ih = — —— — - 
(a) Alkah (b) Water (c) Lime water (d) Alcohol A : (b) Magnesium Dolomite is MgCO;.CaCO; which is ore of Mg. 
30. Alkali metal hydroxides are stable to heat except: INOn ‘ (a) NaNO} NaNO, is an important ore of sodium (Na) metal. 
a) Me . b) Lic Cc) KC NaOk Fr = = 
(a) Me(OFL): (b) LOH (c) KOH (d) i 16. (d) KO; KOyhas the ability to absorb CQ) and-generate ©: as 
3] Sodium amalgam is an alloy of: id 4KO. +2€ : 
Si. 2 A Pa : ‘ > + 2CO:—— 2K,CO; + 30; 
(a) Sodium and mercury metals (b) Sodium and lead metals iy 2 . 1CU; 2 
= we . oye ‘he . 1 sated a 1p Sie yy »' 
(c) Lithium and Zirconium Metals (d) Sodium and Zine metals f When gypsum is heated above 100°C. it loses three quarters of its water of 
32; Which one of the following pairs: of metals react directly with nitrogen? : i erystallization and forms plaster of Paris. = 
(a) Na and Mg b) Li and Mg (c) Mg and Ca (d) Li and Be ane my nite : 
(a) Na ind Ie (b) fe 2 7 2{CaSO,.2110] + 10 C > (CaSO:)>.110 ~ 3110 
35% Sodium is manufactured by: ; ; : ai : - - - = 
(a) Electrolysis of molten sodium chloride (b) Electrolysis of aqueous sodium chloride. WN Gypsum is added in cement to increase its setting time. 
(c) Reducing sodium oxide with corbon monoxide cd) Heating of sodium hydride. | 
34. Which one of the following has lowest first ionization cnerey? “i 
(a) Li (b) Na (ce) Rb (d),.Cs ol 
~ : 7 : I 
35. Mortar can be used in the place of a Lattice energy «¢ ——— 
(a) Glass (b) NaCl (c) Cement (d) Asbestos 4 Solubility 
36. Both Down's and Nelson’s cells are ; 1 LiF has high lattice energy due to small size of Li ion as aresultLiF is least 
(a) Galvanic cell (b) Electrolytic cell (c) Botha & b (d) None ae soluble in water. 
we : Electropositive character increases down the group because ionization energy 
ik decreases down the group. 
71 SB =r = = 
et: Electrolysis of fused NaCI takes place in Down's cell to get 99% pure Na. 
si Li:CO; decomposes on heating into LisxO and CQ3, ; 


Previous B 
OLIN = Fees Li:CO; —> Li,O + CO; 


1. (b) Aluminium 


oy, (b) HBO; 


oards MC 


Q’s| 


newelectrons and forms stable A” 


Aluminium loses its thee vale 


x iB 
a 


; 


acid (f1;BOs) with water. Ba(OH)3 15) 


HBO: is metaboric acid which forms boric 
more soluble in water than BefOt: but less than HBOs. 


= 
7. | (e) Borax NasB.0.710 _| 


ea (d) Ethonol 


ain gases OF 


Soda lime {NaOH &@aO) remoyes both HO and COs; from cert 


(¢) H,0 and CO, 
from organie compounds (Decarboxylation) 


te Fe neene yee the aye ° = 
Lattice enerev u Na— metal is very reactive so it is stored in non-polar solvents Hike hexane, 
ce eners\ ————— , an : 

i SY  ilits benzene and kerosene. Ethanol is polar solvent. 


The sizes of Mg” and.Q- ions are comparable so they have high le 


and insoluble in water. 


dies €rnerserl Via cy 
hi 


ulphates decreases 


CO: + Ca(OH); 
CO; <x CaCO; zn H.0 


> CaCO; + H:O 
> Ca(HCO;)> 


aris i 


ormed. 


5 and are less soluble in water. 


Ie 


hydrogen Fy 3,+ le > Fs 
i, 5 <4) 5) 


Be + 2NaOH +» Na»BeO + H2 
(b) Calcium | Calcium is essential for normal development of plants. 


= ; Dam ARG aay io AG 
(b) [Ne] 3s! | 1)Na = 1s" 2s" 2p 3s! and jgNe = Is* 2s 2p 


(a) Be | Be reacts with NaOH 


The reaction between Na.O and water is 
NaO ri 20 


(d) Acid-base reaction 


> 2NaOH 


As no more element undergoes a change in its oxidation state so it is not - 


oxidation-reduction reaction but an acid-base reaction. 


Gypsum is mineral of calcium and has formula CaSO;.2H20) 


I ‘ 
Reducing Property 


(b) Mineral 


(d) Their ionization 
potentials are low 


[Additional MCOQ’s| 
citonal MCQ’s) 


ital (b) Magnesium Asbestos is CaMg;(SiOs)s. . 
2 4Li +O. —> )2Li;0 (Lithium oxide is a white solid) 


= raw - a Srey ae up 
Due to small cationic radius, charge density of Li’ is very high than 
metal cations. 


LEso 


Greater the reducing properties, lower the ionization energies of elements. 


(c) Normal oxides 


(a) Less soluble 


Charge density < Lattice energy ox —— 
Soiubility 


down the group. 


ed lime (one volume). silica (three volumes) and v 


7 


vater are 


ekeee = | ; ( ize of alkaline earth metals is small so their compounds have high 


other alkall 


SSS 


will be 36 


19, (d) A hydration process When paste of cement in water is allowed to stand, hydration takes place in first 
| | 24hours. 
| 20, (b) Utilizing water When Plaster of Paris is mixed with half of its weight of water, it forms a 
viscous mass and then sets into hard porous mass. 
Ak (d) All of above In order to increase setting time. 2% gypsum is added in cement. 
22. (c) Ca and CaH; Ca + 2H;0 » Ca(OH), + Hz j 
CaH, + 2H,0 » Ca(OH). + 2H 
23. | (b) Halogens Flalogens gain one electron to acquire noble gas configuration just like 


1}) am 
3 
iH 


>) ESS 


a0 


sa nasa 2 


u 
7 


See ead Lape lee 
Se - = nes “ * 


Si 


rete 


~~ 


5 
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2Na = O:— Nz2:0; (Sodium Peroxide 


Due to presence of Hi 


6. '(b) Decreases down the Down the group. the size o resuli the: cationic 2nd 
group anionic (carbonate) sizes become comparable so salt become more stable. 
(a) Carbonate ion > INat + COZ 


Na, CO; 
COftp= 2H30\——> H, CO; + 20H™ 

Down the grotip, size of cations increase due to which hydroxide becomes less 
stableso lattice energy decreases and it becomes more soluble. 
Mg;Nz>6H;0 ——> 2NH; + 3Mg(OH), 
CaCl, acts as a flux and reduces the melting point of NaCl from 801°C to 600°C. 


pe! (c) Both (a) and (b) 


These are made by the calcinations of the anhydrous sulphate with alum or 
borax. These plasters are set very slowly but give a hard finish. 


CaSiO; serves an important basis for glass manufacture. 

Electronegativity value decreases down the group and is inversely proportional 
to size of atom. Ba has largest size among these so has low electronegativity 
value. g > 


Spodumene is LiAl (SiO;), (Lithium aluminium silicate). 
Chlorophyll is a green pigment. It contains Mg metal. 


Evaporation of this solution crystallizes less soluble NaC} which is filtered off. 


If the soil has sufficient amount of phosphorous, it is alkaline.‘ 
The heat content of Ca(OH) (Slaked lime) is less than that of CaO (quick lime) 
So it is an exothermic reaction given by 

CaO + H30 —> Ca(OH), 
Electropositivity character increases down the grou 
group so its electropositivity is lowest. 


(c) Exothermic 


(c) Low electropositivity p, Li is first member of JA 


19. 
‘(a) Lithium compounds are 


20. 
-covalent 
(b) Sodium acetylide 


(b) Na,BeO; 
Greater the electropositivity and lower the ionizatio 


23. (d) Both (b) and (c) 
reducing property. 


(b) Brilliant yellow flame Na gives flame test. 


25. (c) Breathing equipments KO) reacts with CO; to form K3CO; and oxygen gas. 
4KO3 + 2CO; —» 2K3CO; +30; So, KO: is used in breathing equipments. 
(a) Cold water. 


Mg only reacts with steam to form MgO. 
Mg + H20;., —> MgO + H) 
(sodium beryllate) 


b) Water Hydration energy > Lattice energy, So soluble in water. 


( 
(b) LiOH LiOH decomposes on heating into LixO as 2LiOH —*> Li;0+H:O_ Base} |i 
(a) Sodium and mercury Sodium reacts with mercury to form sodium amalgum, =) | 


Lithium has less electropositive character so its compounds are more covalent. 


2Na + C,H, —> NaC = CWNa’ +H, 


Sodium acetylide 
Be + 2NaOH —> Na) BeO; + Hy 


n energy, greater the 


Sen Oey 
Chapter 2 (s - Block Elements) 


Polis Ns » 2LEN 
> Nig 


1 aNto saNls 
5 —___—_____—= ~ <3 fe ws : hag 
| In Dowa’s cell, sodium is manutactured by electrolysis of molten NaCl. 


| (b) Electrolysis of molten 


| 
1 
} sodium chloride | 
1 Cs hus lowest i 


ration enerey Value due to its large size, 


j : 
1d) Cs 3 — : . 
ws Lame morter material when placed between the stones and bricks hardens or 
|e) Cement. Lime morte ps a as 

| sets. thus binding the blocks firmly together, 

| 


| (b) Electrolytic cells | In both cells. non spentaneous redox reactions take plaice. 
14 eleerr : id. 


i Why group TA elements are called alkali metal and TA are called alcaling earth metals? (D.G. Khan 08) 


“The name alkeeli came trom Arabic. which means “The ashes’. The Arabs used this term tor aie ae 
because they found that the ashes of some plants were composed chiefly of sodim and potassium, Phars w W 
Cee —_ , ‘ ‘ . } 


vroup LA clements are called athol metals, 


gmcnisioh Hie Vv inelude Be YWoSr Bak ta. Thev care 
Vhe elements of HOA group are called alkaline earth metals) Phey include Be, My. Cit Sry A nd ; e uss ef 
called alkaline earth metals because they produce alkalies in water and are widely distributed tm earth's crust in 
the form of carbonates and silicates. 


————SSSSSESSS=—=S== 


: Te 5 Soars 
ments of the periodic table? (Lin 12) 


reactivity of element. a pon Me | 
Alkali and alkaline earth metals are very electropositive elements having lower lonization oa ae ; 
re rs 4 rs ‘ - y : . : - = a ; . ¢ ; is 
Therefore. thes are considered as the mosi reactive class of organic compounds. That's why sodium (Na) 


in kerosene oil as ihreacts with both water and air iymediately, 


; ‘hile s ‘tre Syivite (Lr 10) 
3, Write Chemical formulas of (2) Chile salt peétre (b) Syfvile 


——$ $e 
——laaaaaaaaeeaSeEeEeEeEeEeEeaeaeEeaeeeeeee 


CHemicaliEOnmo | asiof 


ED 


NaNOr 


Chile Salt Petre 
Sylvite 


two ores of potassium. 


Write down names and formulas of 


KCL MeCh. 61140 
KSSO, ALSO) tAT COLDS 


Ans mualReducinginronertvionAlkalln 2 


‘ ; “yy WALES 

i : i : Nery valt 

1 I ye H Acre, Plements with low tontzauion ¢ ) q 

Reducing property ofan clement depends upod the togizaton epee iS 

: aya 4 

det ds strony reducing avents eacen tt ET. 

Alkali metals have a tendeney to tose electron easifssand thei donizddon ener sue is al en , 

Nee 7 v oae a \ ae w) 3 


which thes are strong coducing azents 
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CTIVE) 


Give chemic: 


Bichemicalrorm 


{Rwp 08) 


ron application of heat? Write corresponding ¢ 
eC onitinoyand/Nanoys 
Lithium has fess electropositive 
oxide. Decomposition of lithium 
alkali metals, 


hemical equations also. (bh 


7 . . JF vos . . 
chafacter therefore its nitrates are not so suible and decompose miving Lithia « 
nitrate (LINO) gives different products (on heating) than the nitrates of other 
SLINO, = —-. 21.1,0 4 INO, +O; 
2NaNO, —-) 2NaNQ. + QO, 


8. 


The renction of Nin alkali me 
reaction. Justify 


tal oxide with water is an acid base reaction und not an oxidation reduction 


(Mtn 12) 


. 


SlGuctioniofialhalllmetallonldalwichivater 
Alkali metal onides dissolve in Water (0 give stongly: alkaline solutions, For cxumple 

LiOn + HO, > MIO ay 

2NaOn,, + LO; >ANQOH + Os, 
The reaction of an alkali metal oxide with water is an acid base reachion and notin oxidation reduction reaction 
beCatse no element undergoes 


a change in its oxidation. state (Mumber), The reaction simply. involves the 
decomposition of water molecule by an oxide ion, 


Ov + HhO———» 201) 


9, Why KOs is used in breathing equipments for mountuing 


Nikp KOv=Usedlinibreathine @aulpinants 


Potassium superoxide (KO 
_ time: 


ers und in spucecratt? 


(Grw LE, Ll 12) 


») has the ability to absorb the carbon dioxide while giving out OXY HEN at the sang 
IKON. + 2COy,, ——> 2K COx,, + 30. 


That's why KOs has a very. interesting use in breathing ¢ 


quipments fOr mouninneers and-in space crafts, 


10, dustify that BeO is an amphoteric oxide, 
iBcO—anlamphotericoxide 
“An oxide whicli acts asa base when reacts with « 
an amphoteric oxide.” 
BeO is an amphoteric oxide. 
°, With acids, it behaves as a base and gives salt 


trong acid and as an acid when-reacts with strong, base is called 


and water, 
BcO + H)SO;—> BeSO, + Ih 
° With Bases, its behavior is just like acids, 
c BeO + 2NaOH ——->) Nay BeQOs + HQ) 
{1. Solution of Na20 in.water is alksline. Justify 
AlisiillSolution’ofiNayOlniwater 
: NaO is an alkali metal oxide, (ts reaction With water is an agid ob 
decomposition of water molecule by oxide ion. 
NayQvy) > 2Na 
O7 is unstable and so highly reactive. It has great 
hydroxide tons, ; 
ie OP + IbO + 2011 
Due to the formation of OLE ions, the sulution OF Nn© becomes al 


the statement, 


(Lhr tt) 


dye teaction and it simply invelyes the 


ror 


attinity for proton (Hi) whiel it ihes from water te for 


kaline, 


eat on hydroxides of alkali metals. 


12. Discuss the effect of h 


= ap ae ort atalst 
PrecHOHHeauonin Jeroxidestofialkalimietel>} : A “ 
Fer nvdroxides are very stable so they do not decompose on heating except LiOH which decomposes on 


heating, due to difference in cationic and anionic tadii. 


2LiOH:e2) > LigO¢.) + H20iy, : : 


ear : =" rz 
What is milk of magnesia and give its uses? 


Milktoniviaeuesta 


AtiSs 
Hal 


13; 


Ss 


A suspension of Mg(OH)) in water is called milk of magnesia.” 


o Milk of magnesia is used for treatment of acidity in stomach. “ 


ater but that of alkali metals are soluble in 
(Sgr 09) 


14. All the carbonates of alkaline earth metals are insoluble in w 
water except Li,CO3 why? 


Fauna aicesonees fiche and aikeltine caramels Zz 
densities of its cations and anions. ‘Greater the charge 


Ass 
The solubility of a substance depends upon the charge 
densities, lesser will be the solubility. 


‘Anion in both alkali and alkaline earth metal is same i-c., CO;”, the solubility of them depends on cations. The 


an that of alkaline earth metals so alkaline 


charce densities of alkali metal ions are low(less charge and big size) th } lin 
1 Is are soluble except LizCQ3 becauselit is 


earth metals carbonates are insoluble in water while those of alkali meta 
unstable due to very small size of lithium ion (Li ) 


15.  ‘Whatis the effect of heat on nitrates of alkali and alkaline earth metals? 
RESET Eeionncatonmitatestofalkalilecalkalineleanthimete : ; 
meade Nitrates of Li, Mg. Ca and Ba decompose on heating to give O2, NO; and the metallic oxide. 
4LINO; —+, 2Li,0+4NO2+ O2 
2Mg(NO;3)) >» 2MgO+ 4NO2+ O2 
2Ca (NO3)2 —2, 2CaO+4NO2+ O2 


>» The nitrates of Na and k decompose to give meta nitrite and Q). 
2NaNO; — 2NaNO)2 + OQ; 


2KNO3 —+ 2KNO:+ O2 —— 


16. Name the soluble suplhates of alkaline earth metals. : — 


RYeueErSol been pnatestotialkalinetearthimetals 


~~ (Rwp 09)! 


BeSO, and MgSO; are fairly soluble in water. €aSO: is slightly soluble in water while SrSO, and BaS Ota 


almost insoluble in water. 


17. Why the aqueous solution of Na;CO; is alkaline in nature? 


MofiNa!COY 


iiss ACUeO siSolU 


Soditim carbonate (Na:CO3) is formed by the reaction of sodium hydroxide and carbonic-acid. The solution off 


Na:CO; in H,O is alkaline in nature due to the hydrolysis of carbonate ion. 

2 Na,CO; 2Na’ +CO;* 
CO;?+2H,0 — >. H:COs+ 20H; 
The hydroxide ions are liberated in water which make the solution basic or alkaline. 


—9 
-—— 


P? Also give chemical equation. (Lhr Sgr.09, 


What happens when CO; gas is passed through lime wate: 


mEeCOn iS alpassedithroughlimeiwate : 

A saturated solution of Ca(OH), in water is Called lime water. It is used as a test for CO2. When CO? Is P 

through lime water, calcium carbonate( CaCOs) is formed which is insoluble in water and forms precipitates. 

os CO; + Ca(OH); =? CaCO; + H;O = calories be 
On further passing of CO; from the solution, it forms’Ca(HCOs)2 which is soluble in Wate? S0° ppt:. SI* 

7 disappearing. 


CaCO; + H:0 + CO; —> Ca(HCOs)s 


asl 


(Lhr 10, Mtn 12, Sgr 10, DG Khan 09) a q 


| 
Gr 7 j 
\4 
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19. | Why is CaCl, added in molten NaCl in Down’s cell? 
Addit 


The melting point of sodium chloride (NaCl) is very high i.e., 801°C. Some calcium chloride (CaC 
it as a flux to lower the melting poi 


- (Fsd 08, Lhr 12, Rwp 07, 09) 
mu AdvantageslofiDownsicel| 

i) The metallic fog-is not: produced. 

ii) Liquid sodium can easily be collected at 600°C. 

iii) Material of the cell isnot attacked by the products formed during the electrolysis. 

iv) Dry chlorine and 99.9% pure sodium is obtained. — 
21. What are two major problems faced during working of diaphragm cell? (Lhr 12, D.G. Khan 08, 09) 
Rroblems(dUring,working.of cel) She 
We can face two major problems during the working of Cell. ‘ 
1) Chlorine produced can react with hydroxide ions in cold giving hypochlorite ions (cause rusting of steel tank. 

© Claqy# 20H (aq) > OCF (aq) + Cl (aq) + HO ~ 
Hypochlorite ions 


Pi! 
2) Hydroxide ions may be attracted towards anode, where they can be discharged releasing oxygen gas. Thi: 
, , Oxygen gas may contaminate the chlorine and renders it impure. E 


40H": >» 2H,O0 + O, + 4e7 


a ON 200 0 EEE eee 


22: Point/out the role of gypsum in agriculture. 


AustmsRolelofiGypsuminAgriculture 


Gypsum is supplied to the soil as a source of calcium and sulphur. The calcium supplied by gypsum in fertilizers 


Is of importance in crop production In area where soils are subjected - ip 
to extensive leachin Im ortance of sul hi 
g Pp 


® Jt has been recognized as an essential constituent of plants. 
2 It serves as a constituent of proteins and various other compounds in plants. 
e It has inflyence on chlorophyll development in ient i ibi 
plant leaves. Plants deficient in é : 
pee iy sulphur exhibit a pale green 


e__The roots system of several plants has been observed to be greatly enlarged by the applications of sulphur. 
SS OOoololeeoeyeoeowoyeyleoqoqoqoal_l_oqao—————SeSeSeSeSeSe— Soe SS 
23. What is meant by dead burnt? 


—= 


(Lhr 12, Fsa 10) 


When gypsum ts strongly heated at 400°C, it forms anhydrous salt whi i 
cn ey eer M Which absorbs water slowly. Such plaster is 


CaSO,. 2H,0 —> CaSO; + 2H:O 


: Gypsum Dead bumt : 
eee 
24. How plaster of Paris is formed? Give its uses. 


(Fsd 12, Lhr 12) 


When gypsum is heated under carefully controlled conditions at 100°C 
crystallization. The resulting product is called plaster of Paris. 


, it loses three quarter of water of 


_ 2[CaSO;. 2H20] — (€aSO;)2.H:0 + 3H,O 
Gypsum Plaster of Paris ; 
i) It is used for making plaster walls, casts of statuary, coins, etc. 
ii) It is used in surgery, plaster of Paris bandages are used for holding i > fra 
iyis oees nist g ling in place fractured bones after they 
iii) Special plasters contain plaster of Paris and other ingredients which varv with the demands of the use to 


which they are to be put. 


7 


_ > 


Va 


LOR? Whatis the role of gypsum in cement industry? 


added in the cement : 


25 \ 244, ev psu is b = 
25. Nhs By] (Ser 10, Lhr 08, Fs 08) if 
= 5 
ant rel sill Mi 7 
1 pri A she are ee ht “are aee ‘ 6 Ha " 
Portland cement is made by strongly heating finels powdered minture of € ay (args laceous) ATHY imestone a 
(ealearious), Che final product. Kiowa as clinker. 1s cooled and then ground into a very fine powder, During the — F 
erinding there is added about 294, of WN Sun which prevents the cement from hardening loo rapidly, The addition ; 
of wy psum inercases the setting time of cement, 
20. Point out role of limoin agricullure. (D.G. Khan 10) i 
‘20 
- — a a a SS oe 
eUIrL| j 
Ao eben : : . ed ear T il hia eerie il lihastbee f Eat 
© Large quantities of caleiun oxide (CaO) are used in agriculture lor neutralizing acidic soils. It has-been tound aa 
that application of lime to acidic soils Increases the amount of readily soluble phosphorous. on 
o Calcium onide is used in farge amounts for making lime-sulphur sprays. which have a strony fingicidal action, | 
© The hydroxide of calcium ts obtained when the ostde of the calcium ts allowed to react with water. The 
process is called slaking of Hine and itis an exothermic reachion. at 
Ca¥ > 1LO- -—-» Ca(OH) . a 
Quick Lime Slaked Line oF 
4 te 


Why Calcium is essential for the normal development of plants? (FSd 12, Lh 12) 
fanteGrowmen) i 


normal development of plants. The quantity of calcium required! by — 


eh 
AnstemRoleoncalciiminale 
The presence of ealeium ty essential for the 
different plants varies considerable. Hy main funetions.are 
(i) An adequate supply of calcium appears to stimulate the developme 


nt of root hairs and in fact, the entire root” 5 


system, 
Gi) It is necessary for normal leave development 
ii) An adequate supply of calcium on the supply of 
Soils containing sufficient calcium are slightly alkaline in nature, 


and tends to accumulate in leaves as well as in bark. 
availible phosphorus in the soil is of special signitican 


cidic soils. 


Large quantities of calcium oxide (CaO) are used in agriculture for neutralizing a 
eadily soluble pho 


It has been found that application of lime to acidic soils increases the amount ol r 


4 
stalbreparationio’ filimeiMortar 
Ordinary mortar. also called lime mortar. is 
(three or four volumes) and water to form a thick paste. This material when placed between the stone 


The equations forthe chendicalireactions that take pl 


prepared by mixing freshly slaked lime (One volume) with sane 
s and bricks 


oe 


hardens or sets. thus binding the blocks firmly together, 


at 


When mortar hardens are 


Ae 


CaO + HO > Ca(OH): ae 
Ca(OH); +CO. 9 = ——> CaCO; + H,0 Be 
Ca(O I); + SiO: ——> ‘CaSiO,; 0 “ae 


Roa SOS era 3 2 
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XI (O1 


Group IIA And 
Group IVA Elements - 


Qi. Fillin the blanks. 


(i) 
(ii) 
(i) 
(iv) 
(v) 
(wi) 
(vii) 
(vill) 
(iy) 
(X) 


Answer Key. 


. Aluminium nofmally occurs as 


feid has chemical formula HBOS, 
im gfmally occurs as _ minerals found in the rock of outer portion of the earth, 
Aluminiumygives gas with hot concentrated HSO), 
Boron forms —— | bond intits compounds. ‘ 
Phe chemical formula of white lead is 
= be is the only. clement With less than four clectrons inthe outer most shell that is nou metal, - 
Ih the Group IA of the periodic table. is a semi-inetal, ; : 
Boras that occurs as a natural deposit. is called 
Cryolite is an important mineral of aluminium and its formula is i 
A is a substance that has different resistances sige of. i 
yeild sti 5 sistances to the passage of an electric curren sy diflere 
BO | g rent under diferent 


Nas All, 


Q2. Indicate True Or False. 


(i) Boron always uses all the three of its valence electrons for bonding purposes 

(ii) Diaspore is an ore of carbon. | . : 9 tr 

(iii) Emerald is an ore of aluminum that has the chemical formula ALO:, 2SiO-, 21-0 : os 
(iv) Amaqueous solution of boras is teebly acidic in nature eo EU eT) e 

(v) In case of borax bead test. of Cupric oxide. the beads are coloured blue in the reducine flame 

(vi) Boric acid can be titrated with sodium hydroxide. : eager 

(vii) Carbon and silicon are the only non-metals in, Group IVA. 

(iit) PbO is commonly known as Htharge. ; 

(iN) Basic lead carbonate is a reddish brown pigment. é 
(\) Aluminium oxide ( ALO:) is also called baunite. 


Answer Key. 


le eel 


Chapter 3 (Group IIIA And Group IVA Elements) _ 


Q2. Multiple Choice Questions. Encircle the correct answer. 


3) Which metal is used in the thermit process because of its activity: : , ig 
(a) Iron (b) Copper (c) Aluminium (d) Zine 3 
(ii) Aluminum oxide is: if 1. 
(a) Acidic oxide (b) Basic oxide (c) Amphoteric oxide (d) None of these 4 
(iii) Chemical compositions of colemanite is: i 2. 
(a) Ca B,O;;.5H2O ((>)) CaB,;07.4H,O : : 
(c) Na,B,0;.4H,0 (d) CaNaBsO5.8H20 , { 3. 
(iv) Which element forms an ion with charge + 3: N 
4 (a) Beryllium (b) Aluminium (c) Carbon (d) Silicon ; 4. 
(v) Which electronic configuration corresponds to an element of Group — IIIA of the periodic table 5 
(a) 1s*,2s’,2p°,3s”,3p! : (()) 1s?,2s*,2p°,3s?,3p°,4s7 f ¥ : 
(c) Is*,2s*,2p° (d) 1s*,2s”,2p°,3s",3p" te | 6. 
(vi) Which element among the following belongs to Group IVA of the periodic table: ; 
(a) Barium (b) lodine (c) Lead (d) Oxygen : 7. 
(vii) | Boric acid cannot be used: } 8 
(a) as antiseptic in medicine (b) for washing eyes i : 
(cj in soda bottles (d) for enamels and glazes f 
(viii) Which of the following elements is not present abundantly in carth’s crust? f 2: 
(a) Silicon (b) Aluminium (c) Sodium (d) Oxygen 10 
(ix) Tincal is a mineral of: 
(a) Al (b) B (c) Si (d) C yy il 
(x) The chief ore of aluminium is: rk 
; : (a) NasAlFe (b) Al;03.2H,O (c) ALO; *  d) AlO;.H,O 12. 
“s: Solved Exercise MCQ’s| , 13. 
MONO) ATSSQ? ~ IRcason) ities 14, 
(i) | (c) Aluminium Aluminium has the tendency to react with both ©, and N; so it reacts with air. 
: The reaction is exothermic so used in thermite process. * ee 
(ii) | (c) Amphoteric oxide Al;O3 reacts with acids as base and with bases as acid: 16. 
(iii) (a) Ca2Bs0);.5H2O Colemanite is important mineral of B used to manufacture borax. 17 
(iv) | (b) Aluminiuin Aluminium loses 3 of its valence electrons to form/Al” ion. > i ‘ 
(v) | (a) 1s? 2s? sp® 3s? 3p" Valence shell electronic configuration of Group-III A elements is ns’np'. © P 18. 
(vi) | (c) Lead Group-IVA elements are C, Si, Ge, Sn and/Pb. 
(vii) | (c) In soda bottles CO) is used in soda bottles and boric acid is not used 
wi) (9) Sodium O. Si and Al are most abundant in.earth’s crust. 
ix) | (b) B Tincal is natural deposit of borox. j 
| (x) | (b) AlLO3.2H30 Bauxite (Al,03.2H0) is the chief ore of aluminium ; 1. 


“a ‘ 


See: 
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a 


(D.G Khan 2008) 


The aqueous solution of borax is ; 
(d) Neutral 


(a) Alkaline (b) Acidic (c) Amphoteric 

When H3BO; reacts with NaQH, salt mostly formed is (D:G Khan 2009) 
(a) Na;BO; (b) Na2B,0; (c) NaH2BO; (d) NaBO; 

Which one is more stable? (Rwp 2008) 

(a) H,BO, (b), HBO, (c) H,B,0, (d) H,B,O, 

Basic lead chromate is formed when lead chromate is boiled with (Grw 20i0) 


(a) Dilute alkali hydroxide (b) Dilute acid (c) Strong alkali hydroxide (d) Strong acid 
Asbestos is comnionly used in’ making : (Rwp 2010) 

(a) Wall board : (b) Black board (c) Soft board (d) Hard board 

Aluminium oxide is 5 (Fsd 2009, Grw 2009) 
(a) Acidic oxide ~ (b) Basic oxide (c) Amphoteric oxide (d) None of these : 
The bond in SiCl, is , (Fsd Sup 2010) 

(a) Ionic (b) Partly ionic (c) Covalent (d) Partly covalent 


The formula of.asbestos is 
(a) CaMg, (SiO,), 


(Fsd Sup 2010) 


(b) CaMg(SiO,), 0) CaMg(SiO,), (d) CaMgSiO, 


The observed bond distance in C-O in CO; is (Fsd Sup 2010} 
(a) 105. pm (b) 110 pm (c) 115 pm (d).120 pm : 
The compound which forms bead in Borax bead test is (Sgr 2009) 
(a) Metal oxide (b) Metal boride (c) Metal borate (b) Metal meta borate 
The metal which does not give borax bead test is (Sgr 2010) 

‘(a) Cu (b) Cr (c) Ni (d) Al 
Orthoboric acid when heated to red ‘hot gives (Grw 2011) 
(a) Boric anhydride (b) 'Pyroboric acid (c) Metaboric acid (d) Tetraboric acid 

.In borax bead test, when borax is heated with cobalt oxide, it forms bead of (Lhr: 2008) 
(a) Black colour (b) Blue colour (c)'Red colour (d) Green colour 
Boric acid cannot be used (Lhr 2010) 
(a) As antiseptic in medicine (b) For washing eyes (c) In soda bottles (d) For enamels and vlazes 
Following is used in making fire proof clothes (Lhr 2011) 
(a) Water glass (b) Borax glass (c) Kaolin (d) Asbestos 
Which metal is used in the flash light photography because of its activity? (Fsd. 2012) ‘ 
(a) Iron (b) Copper (COPA (d) Zinc 
Dolomite is: , (Lhr. 2012) 
(a) CaCO; .. (b) MgCQ3. CaCO; (c) MgCO; (d) Na,;CO; 
Tincal is a mineral of: (Lhr. 2012, Gry, 
(a) Aluminium - _ (b) Boron (c) Silicon . (d) Carbon 


Basicity of orthoboric acid -(H;BO,) is 


(a) One _ __ (b) Three (c) Two (d) Ze 
Which of the following is not 9 mineral of aluminium 

(a) Cryolite (b) Feldspar (c) Mica (d) % 
Aluminium does not react with : ~ 

(a) NaOH (b) N, (c) HCl @ 


es) yA . FX . cies eee ee 1 


——— — Py 


Chapter 3 (Group IIA And Group IVA Elements) ) ea Y- Xl (OBJECTIVE) 
When aluminium is heated in atmosphere of nitrogen forms a nitride of formula a = =Sy(aypresen eats electrons (b) Presence of p-electrons 
QM) QIN ib) AINS (c) ALN (c JAG) ieee : (c)!Presenge of'd electrons in heavier members (d) None ofthese 
Which of uss following oxide is neidi¢ as well as solid at room temperature ; " 3. ‘The high¢r ionization energy in group III-A is of: * 
(ay) SiO: (b) PbO, (c) CO, (d) SnQ, 3 CS fe (a) Aluminium (b) Gallium (c) Boron (d) Indium 
Orthoboric acid on strong heating to red hot gives 4 ahs ae: Fg. The denfity of group III-A elements: 
(a) Borax (b) Metaboric acid (¢) Tetraboric acid (d) Boronitrioxide (a) Deergases down the group (b) Increases down the group 
Inorganie graphite is e (c) Remiins same throughout the period (d) None of these 
‘ay BENT, (b) SiC (c) B3N, : (d) P,Ss —f 5, The lawest ionic radius is off 
Boran is used as a cleansing agent because on dissolving in water, it gives : 5 (a) Bown (b)luninium (c) Galton (d) Thalium 
(a) Alkaline selution (b) Bleaching solution (c) Acidic solution (d) Neutral solution : ‘a . Boronoccurs principally as salts of: 
Which of the following has the lowest melting point aire y * (a)’Palyboric acids > (b) Metallic acids (c) Non-Metallic (d) Botha & b 
1B (b) Ga (c) Al (¢) : Ss tk Whidione is the ore ofboron? 
’, Which of the following is acidic in nature, ; Ss (a) Micd (by Bauxite (enGavolite (d) Colemanite 
(a) BAOH): (b) AKOH)s (c) Mg(OH); CEBCOIDs 8. * Bordx is the sodium salt of: * 
Which one of the statement is correct for Al metal | | : (a) eete avid (b) Tetraboric acid (c) Orthoboric acid (d) Botha&c 
(ad tas a bad conductor of electricity (b) Alloys al Al are heavy 9, Bola Usually Pith oxilation’stntes: ; 
e) itis malleable and ductile (d) (is found (ree in nature (a/ +2 anda * (by +3 and -3 (c) =) and -I (d) -4 and -4 
i POTS ae Bee fas : < . 10. Bron does not form ionic compounds with: 
(i) Tanning of leather (b) Purification of water : i ae 
(onabamilauon (d) Allofitiese USulohe (b) Nitrate (c) Anions (d) all 
Borie acid is prepared from boray by the action of Il. Du is more soluble in: . 
a) Hydrochloric acid (6) Carbon dioxide (¢) Sodium hydroxide (d) Sodium carbonate a) Cold ater (b) Hot water fe) Water (d) ee 
Silica is reacted with sudium carbonate. What is the gas liberated 12. /Na:Bi073H:0 have .... erystal at above 62°C during erystallization: 
a CO (b) GO. (c)) Ox (d) O; ' : | (a) Tetraliedral . (b) Octahedral (c) Pentahedreal (d} Cubic 
; J 4 if k ers ; 13, / 100 g of water dissolve 3g of decahydrate at 10°C and saturated solution alluwed to crystallize below 62°C 
3. Whatis the general electronic configuration of Group IVA elements : [Re oh : i 
(a) ns"np’ (b) ns'np (¢) ns*np* (d) nsé (a) Pemtahydrate (b) Octahydrate - (c) Decahydrate (d) Tetrahydrate 
’. Which of the following is 2 semiconductor sk ud. - Formula of metaboric acid: 
a) ¢ (b) Ge (c) Pb (dy Sn (a) HBO: (b) HBO: (c) H1sB,0- - (d) EL.B.O, 
i. Red [ead is: 13. © Hj3BOssparingly soluble in cold water at: . 
a) PoO b) Pb.O. (c) PbO, (d)PeCrO, -(a) 2.6% at25°C (b) 3.690 at 40°C (c) 2.6% ar 40 © (d) 320 at 1OFE 
7 Which is not used ws 2 pigment in paints 16. In the presence Olfewesesese . boric acid can be titratead against 2 standard alkali: 
PaCrO b) White lead (c) PbO. (d) Pb,O} (a) Alcohol (b) Soda ash (c) NaCl (d) Ghvceral 
,. Lead pencil contains : ; 17, Boric Acid ts used in: 
Gruphite (b)iGharcoal (ce) Lead (d) ‘Lead sulphite (a) Medicine (b) Pottery as glaze (c) Candle industn (d) All ofthese 
). Which metal is commonly used to remove air bubbles from molten metals® 18. Nitric acid is frequeatly transported in container made up of : 
Aluminum (b) Copper (c) Sodium fd) Calcium (a) Aluminium - (b) Sodium (c} Potassium (d) Trou 
he SDSIO. is named us 19. The elements of group IV-A form oxides of type: 
j bbsite b} Emerald (c) Bauxite (d) Cryolite (a) MO: (b) M-O (c) MO; (d) Ni,0; 
20. ~~ Fhe elements of group I[V-A form hydrides of type: 
(a) MH: (b) MH; (c) Mis} fd) ME 
21: Carbon and silicon form: 
a a . (a) Acidic oxides (b) Basic oxides (¢} Amphoterte axides (d) None of these 
f 22. Non metals of grcup IV-A are: 
ial fay Cand Si (b) Geand Si ~ (c) Pand Si d) Ge and Pb 
se size . (b) Low ionization eneray ia ae Bess Pp and’Sn are: . : : - 
es cn a C : a ey | (2} Acidic (6) Basic (c) Amphoterc _ {d}None 
nall sive & high nuclear charge (d) All of these f 


conte ae : a 2 i inium dissolves both acids and bases and liberate gas: 
‘he irregularity in group II{A elements in atomic size is duc to: = ae Slominiore 


Chapter 3 (Group IIIA And Group/IiVA Elements) - =F 


48. The formula ofiJgad chromate is: 


(a) Hydrogen (b) Carbon dioxide (c) Carbon monoxide (d) Ozone J : ° 
Boiling point of Ge is greater than: | ff (a) PbO savry-t (b) Pb,0_- (c) PbCrO; (Cpe 
(a) Sn (b) Si (c) Pb (G)) /All of| these’ i, 49, Lead chromate is mixed with lead sulphate itis used as: 0 
Aluminium dissolves in both sodium and potassium hydroxide to form: I Ei (a) Red pigment (b) White pigment (c) Yellow pigment ~_(d) None ofithem 
(a) Soluble hypochlorite (b) Soluble hydroxide (c) Aluminium hydroxide (d) Solubl{2 aluminate i 50. | Which onc of the following dry tests is used only for the identification of coloured ions: 
The molecule of carbon monoxide has a dipole moment: : f _ _ (a) Flame test _  (b) Borax bead test (c) Charcoal cavity test (d) Filter ash test 
(a) 0.112 D (b) 0.110 D (c) 0.113 D (d) 0.116 D $1. Aluminium does not corrode because: : ae ; 
Dipole moment of the CO; molecule is: (a) It is a semi-metal (b) It is a silver shining metal 
(a) 120 D _ (b) 140D (c) 106 D. (d) Zero D (c) It does not react'with O29» (d) It'forms a protective layer of ALLO; 
Vitreous silica is not: 4 ae a ANN 
(a) Conductor : (b) Brittle (c) Insoluble in water (d) Dissolved in HF : —<—$——S — 
Vitreous silica is resistant towards all acids except: oe Previous Boards MCQ’s 
(a) HF _ (b) HaSO, (c) HCI (4) HNO; | AR rae ee aa ERE | 
In silicon network every silicon atom bonded with oxygen: Sim. <= > <a RT fangian ngvalnalis th 
(a) Divalent (b) Covalent * ©) Tetrahedrally - (ailoniona Ee (a) Alkaline Daten ae 4H;BO; + 2NaQOH. Due to formation of strong alkali, the 
Silica glass is a: : ¥ | somone 3 = 
(a)Risid (b) Water soluble —(c) Soft (d) None ojf thes [2 | @)Na:B.O; GER Ospe2NGOH Eze EOE : 
Sodium silicate solution is strongly: : } i (a) H3BO; ‘ H;BOs is stable. Others are stable in solid state and changed into H;BQ; in 
(a) Alkaline (b) Basic (c) Acidic (d) Both ej & b : solution. 
Sodium silicate is used as a: (a) Dilute alkali hydroxide. Basic lead chromates are of orange or red colour. . 
(a) Filler for soap (b) In Calico printing (c) Fumiture polish (d) All of these By a (@) Hard board. Absbestos is calcium magnesium silicate i.e., CaMgs(SiOs), 
pa eat ees neo 3 
: : ; i Amphoteric oxide Al,Q; acts as base with acids and as acid with bases. Soke 
(a) Porcelain (b) China wares (c) Soap (d) Botlia & b a — 7 ; ttice of SiCl ists of discrete molecules which are highly polar so 
Impure clay can be more easily fused because they contain oxides of: | sg (d) Partly covalent fe ora - = wy coralsat S ue , : 
Sins : f me 5 : : 4 : 
Soe a Saat | On a [Esa] CaMg; (SiO: Asbestos is also called calcium magnesium Silicate. r 
The name of talc is: / -*S (a) gs (SiO), - ; : 
(a) Calcium silicate (b) Aluminium silicate (c) Magnesium silicate (d) Soditim.silicate S$ [9 | © 115pm CO: exists in the gaseous state as linear molecule. 
When SiCl,(CH3), is allowed to react with H,O then the product formed comes out: [ ; eal (b) Metal meta borate. Boric anhydride (B03) reacts with metal oxide to form metal meta borate 
(a) SiO; -“E@7 (b) HCI (c) CH;COOH (d) None ' : which forms saat ant specific colour. : 
When a semiconductor absorbs light electrons become mobile and conductivity: —_/ | \ ie, fi @AL | Transition metals give this test metals) BiVethisitest: 
(a) Decreases ; (b) Stable (c) No effect (d) Increases ih oe (a) Boric anhydride H;BO; __ 100°C", HBO; + HO ; 
Semiconductors include the elements: | ‘i (Metaboric acid) 
(a) Silicon (b) Germanium (c) Selenium (d) All/of them e 4HBO; 140°C, H3B,0; + H,0 
Silicones are extensively used in: [ { : : (Tetraboric acid) 
(a) Resistors (b) Electrical insulators (c) Oily liquids “ (d) None.of them H3B\O) —Red Hot 9B30,+HsO 
Which is called litharge or massicot: : (Boric anhydride) 
(a) PbO ; (b) Pb,O (c) PbO; (d) PbO» The cobalt oxide combines with BO; to give blue coloured cobalt'meta borate, 
Boiling litharge with water and olive oil we get: / both in oxidizing and reducing flame } 
(a) Lead carbonate (b) Red lead (c) Lead oxalate (d) None of them j ) CoO + BO; —— Co(BO;): acai 
Pb;O, is used as: } i Boric acid is not. used in soda bottles. 
(a) White pigment (b) Red pigment (6) Blue Pigment (dj Silver pigment _/ Water glass (Na:SiO;) is used in textile as.a fire proof. == 
The formula of basic lead carbonate is: : i : | Mamaia reacts with air to form oxide aud nine: The reaction is highly 
(a) PhCrO; (b) PbO (c) Pb.0. (a) 2PbCO; Pb(OF Ds exothermic so Aluminium is,used in flash light photograp 


Pb3O, is used in: 


(a) Olive oil (b) Rubber industry — (c) Colouration ' (d) Ceramic glazes 
PbO; gets dissolved in: , | 


} 


(a) Acids (b) Alkaline water (c) Botha & b ~ (d) None of thern 
; had) 


Dolomite is mineral of magnesium and calcium. ma |g 
Tincal is natural deposit of borax. + 


wml 
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group. 
[ea aap lonic radius increase down with group. 


Scholar's 


a, 


HLBOo isa weak acid and wonizes toa very limited extent mainly as mone basic 


(a1) One 


wa 


vend 


at; 


HBO. 1hO > (BOOED) © HI 
| ”) Poly mecrrye ete are polvboric acid 
; i . F - 5 (a) P. acids. e ; etc are polyboric acids. 
(d) Fluorospar Eluorospar is the ore of tuorine and eaten. Hs formula is Cabs i 6 (a) Polyboric acids 1,BOx, 11,B,O pols 
ne = a i smanite ‘olemanite is Ga2B,O1,51b0. 
id) HNO, HINO. is saidte render aluminium passive. So aluminium containers are used fe (d) Colemanite & lemanite eal 
flor TINO) transportation a] (b) Tetraboric acid HBO; is (@traboric acid. Is sodium salt is borax (Na;BiO-) 
5 fo] 
(a) AIN d fy. | (b) +3 nnd -3 BF, (1B = +3). MgxB:(B = -3) 
(a) SiOY | SiO) py aendie nd selrd due to its polymerized mature, ; aa (d) All Boron does not forma stable cation due to small size and highest tonization 
: 4 3 . . 4 Nerey. 

6. (d) Boron trioxide HE BOo on heaung to ted hot wives boric anhydride (B.O whieh is boron ; NES 
Wionide fit. | (b) Hot water 3u ty 100u at 10°C and 99.3y in. 100g ar 100°C. 

7 (c) BY, | BON has hexagonal stueture like that of graphite so atts called merganic = j (b) Octahedral Above 62°C. octahedral erystals of pentahydrate are formed NaxBiO7.511,0. 
aw . t 2 x q ry ve 
wraphite 13. (ce) Decuhydrate Below 62°C. decal drate (NasBiO-, LOHLO) is formed haying triclinic 

%. (at) \Thaline solution. | ison reacts with water to form strong alkali (Nal Why so due to alkaline § structure. m 

otinon dt used-as cleansing ager i — —s ; . 5 
" i eC . ne went ' ia] ri a HBO, 1BO, — Orthoborie acid. 11.B,O- = Tetraboric acid. H,BiO. = Pyroboric acid. 
NaeByO- + FO » NaOH! > JTLBO; } - ey: F 
9 (b) Gi \ = = 4 15. (c))2:0'% at 40°C. 11BO, is sparingly soluble in water at 40°C i.e.. 2.6% and more soluble in 
9. Ni felting pomtol Gas 30°C whieh ts lowest among members of its own group, p water at 107°C (37%) 
ae ORO; BOW) S BU Orisa leit " (d) Glycerol Hydrolysis of boray is prevented in the presence of glycerol. as borax forms 
| iti bs (c) tis amatleable and Iris danetal so itis malleable and ductile. ¥ i ulyeeroborate with ulycerol. 


ductile All the three are uses of borie acid. 


— —_ 
i) 


i= z All 


(d) Alb of these K SO). ALCS) 24TEO 


Aluminium does not react with HNO. 


13. (a) Hydrochloric acid. “| NasBiO- = 2HCh+ SILO ---» 2NaCl + dEEBO: a (a) MO; COs, SiO-. GeO», SnO: and PbOs. 
I+. (b) CO; NwCQ. + S10) »>Na SIO, > CO; t eoiia ” MH, 
15. (cv) as np? Group-T¥ \ elements have Jour electrons in thei vi tlenee shell so then valence CO» and SiO» are avidic as they give acids in water. 


shell configuration asap 


16. (b) Ge Ge and Si are semi-conductors ee 
17 (bh) PhyO, Red lead (Pb.O.) is also called mintum or sindhur ea 


Bur (¢) PbO: PLCTO,. white lead and Pb.O; are used as yellow. white and red pizments 
respectively i paints 


WES 3) (a) Gri ple Graphite ts an allotrope of carbon, 


Aluminium reacts with both oxseen and nittovemtomtarn: oNdesuid nitride se it! 
is used to remove air bubbles 


Ge. Sn. Pb are metalloids. 
CO, and SiO; are acidic oxides while Ge@>..SnOz and PbO» are amphoteric 
oxides. 
2A1 + 6HC]l—> 2AIC], + 3H) 
2 Al + 2NaOl! + 6H1O —> 2NaAl (OH), + 3H2 


ees ae ee es 
2355°C_|_2830°C _]_2270°C 


2Al + 2NaQOH + 


iS] 
iS) 


61,0 —> 2NaAl(OH); + 31a 
Emerald is an important ore of aluminium 


CO is slightly polar in nature. 


In CQ >, the two. dipolesict cancsles each other so. Dipole Moment = 0 


(c) Small size and high 


Boron bas vers small size and nuclear eharse ts vers high, 
nuclear charge. 


marae rrr Tertirs ( vheecefae i 8 i ' 
(c) Presence of d-electrons This is due toe the presenee of d eleetfons in heavier members which have poor 
in heavier members. shielding effect than s andyp electrons 


3. : . . ‘ 
eS) Boron has high tonizatvion cnerey value due to its small size 


ide % Due (o merease teatomic masses. density inereases down the group, 


42 
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| Each Si is attached with oxygen tetrahedrally. 3. Boron aways uses all the three of its valénce el 
| 


Scholar’s CIE 
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ectrons for bonding purposes and its common oxidation states are +3 


= : d -3, 
(d) None of these | Silica glass is hard, insoluble in water and in pay, é 
g ard, ater a sulator. : : p ee ar ee 
33 anininni cecal Wa,SiO} solutions sronaIVaIEah : 4. One of the outstanding features of the chemistry of boron is its ability to form molecular. addition compounds. 
| a) Atk: Me 3 : rongly alkaline due to hydrolysis. 5. Boron does not form ionic compounds with sulphate, nitrate or other anions because boron does not form a stable 
NaxSiO, + 2HxO —> 2NaOH + H,SiO; cation. i . 
34. (d) All of these Sodium silicate (NapSiO;) is used as a filler for soap in soap industry, yas 6. Bordn, forms acidic oxide (B20) while aluminium forms amphoteric oxides and other members forms basic oxides. 
furniture polish and in calico printi is ; i 
aie p printing. It is also called Water glass or soluble 2-___ Haw, will you prepare borax from:.(a) Colemanite (b) Boric Aid ‘ (Sgr 10, Grw 12) 
35. (d) Both (a) and (b) Poreclain and China wares are m i Beatil 
f a wi ade by pure clay which has the fo i 
| | Al:03.2Si03.2H30 aed ah (a) Coleman coe 
: (d) AN | Dae PRT aati: Now-a-days borax is,almost exclusively obtained from calcium borate. Finely powered colemanite is boiled with 
uc to presence of oxides it is impure. Na2CO; solution, when CaCO; precipitates out and a mixture of borax and sodium metaborate is formed. 
ar | (c) Magnesium silicate Talc or soap stone is H2Mg3(SiO3); which is magnesium silicate: Ca;B,O), + 2Na,CO; >» 2CaCQ; + Na,B,O; + 2NaBO; 
38. (b) HCl ras ih Colemanite 
Cl—Si-Cl +2H,0 >HO-Si-OH + 2HCI ; The clear solution:fromthe top is taken offand is then allowed to crystallize, when crystals of borax separate out. 
| ; | To get more borax, CQ, is blown through the mother-liquor, the sodium metaborate is decomposed into borax, 
| CH, CH, | which separates outinthe form of fine crystals. eye eies . 
39. | (d) Increases Semi-conductors are sensitive to light when light falls on them, conductivity 4NaBO, + CO; > Na,CO; + Na,B,O, : SOE AS eS 
increases. This behaviour is opposite to metals, ¢ Sodium metaborate Borax ‘ Coe eo eae 
40. | (a) All of them Ge, Si, Se are elements which formed semi conductor. \ (b) Boric Acid 
a : s \ - ‘ 5 ofa wf 
| 41. | (b) Electrical insulators. | Silicones are electrically insulators. Formally borax was manufactured by treating’a hot solution of boric acid with the proper amount of soda ash, : 
rr tr : ——> Na, + 
42. | (a) PhO | It is also called lead monoxoide. 7, : ee yin: Nae! FSTRSESS: : 
2 Se em a : —— : 4 oric aci orax : 
43. (d) None of them. Boiling litharge with water and olive oil we get lead oleate which is  ——— 
C\7H33;COO Pb’ \{ 3. Justify that the aqucous solution of borax turns red litmus blue. : (D.G. Khan 09) 
Sy . 
44, | (b) Red pigment PbO, is red lead or minium. 2 : \ : queoussolutioniofiboray cts : P 
Poms (OmErcomnc ae) ar —— ear : Aqucous solution of borax is alkaline in nature due to!hydrolysis. 
: 45. (d) 2 3-Pb (OH): | tis an amorphous white pigment. ' \ het, fe'n Na)B,O; + 7H:0 ——> 2NaQH + 4H;BO; 
46. 


(d) Ceramic glazes Pb3O, is called Red lead, minium or sindhur. | ; Strong:base Weak acid 
Brawe Gl. ed = —— : . salt 
PbO: dissolves in alkaline water to form soluble plumbates. Nl Aqueous solution of borax turns red litmus to blue due to the presence of alkali. 


47, | (b) Alkaline water : anaes 
= ea | 7 ; © Borax when dissolved in water ionizes as: 
48. | (c) PbCrO, It is also called chrome yellow. hy 
LE — 


— eee Na;B,07 
49, | 


> 2Na’° + B,O; 
(d) If forms a protective 
layer of Al,O; 


A1l,O3 is not attacked by further oxveen. 


| 
\ | ; © Hydrolysis of B,O5? ions occurs as follow: 


B,O;;+7H,O t——> 4H,BO,+20H™ : 
So a strong alkali (NaOH) is formed which is highly ionized. Aqueous solution of borax tums red litmus blue due 


f to presence of alkali. 3 
f Se ee 


$a 
Metal meta borates are formed which are colcured beads»Tliese colours are 4 
different for different metals. 


: 4 How H;3BO; can be prepared ‘from borax? (D.G. Khnn 08) 
Bs 
ul AnssaPreparation(ofiH3B03\from|Borax 


i : Aqueous-solution ofborax: reacts with*HGl or HS, to form boric acid. 
' NajB,O; +2HCI + 5H20 © ——> 2NaCl +4H3;BO; 
; Borax Boric acid 

1. Point out how boron is different from its own group. 5 (Lhr 12, Gr 1) a i Na> B;O; +H;SO,; + 5H:0 >. Na,SO;+4H;BO; 


‘Borax Boric acid 


z i \ 


Give equations when borax is heated with NH,Cl and CoO. (Lhr08, Rwp 08) 


a) NH,Cl : ; 
When borax is heated with ammonium chloride, boron nitride is produced. 


Boraxia 


coeflizient ah expansion, ! = 
oh Ln nen ee ee ; 


(Spr.09, Lar 08) q 
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Na:B,O- ~ 2NELCI 


BN is inorganic graphite having hexagonal structure. 
b) CoO 


When bora is heated it loses water of crystallization. It swells up into a white porous mass due to expulsion 
of Water. 


——> 2NaCl + 2BN + B,O; + 4H.0 \ 


NasB;O-. 1010 >  NaB,O-- 10 H,0 | 
Sod. tetraborate \ i 
When sodium tetraborate is fused, it decomposes into sod. Metaborate and boric anhydride. 
NasB,O- > 2NaBO; + BsO; 
(Boric anhy dride) 


The cobalt oxide combines with BsO: to give blue coloured cobalt meta borate, both-in oxidizing and 
reducing flame. e 


CoQ = BO: > Col BO;)> 
(Cobalt metaborate) : ; 
How does borax serves as a water softening agent? (Rw p09) 


The hardness of water is mine lo the presence of soluble salt of calcium and magnesium, W hen burax is (treat 


with hard water. it can remove Ca ~ and My ~ ions from water as insoluble calcium tetraborate and magnesium 
letraborate respectively. 


Ca-> + Nay BO. — > Ca By, O- + 2Na’ 
Me + Nas Bi@. ————> Me B, O- + 2Na 


. . . eel 
Write Chemistry of Borax bead test giving one example. (Gr U8) 


meachlemistrviofiBoraxibeadiest 


Objective: This test ts used as confirmatory test for coloured i lons of the salt. Le. Cut? Fe 7.Mn7". Got ier* be! 
and Niv hy 
Procedure: Prepare a loop at the end of a platinum wire. Heat the wire and take a little powdered borax on the 
hot loop. Heat again, borax first swells up and then melts into colourless. glass-like beads on the loop. 


Nay BO; 10140 —- > Nay BO, 


HOLA ; 
Anhydrous Borax (Swollen porous miss) 
Na, B,O7 - — + 2NaBO, +B,O, > 


Sod, metaborate boric anhydride 


Now puta few grains of the substance. under examination. on the beads and re-heat it first in theloxidizing fame 
and then in the reducing Hame. —’ ' (vias 
Example 

The metallic oxide formed from the substance. under examination, combines With B: 20) giving the coloured 
metallic borates. With cupric oxide, the beads are coloured blue.in the oxidizing Mame because: scunKIE metil 


borates are blue in colour. CuO + BO; —— > Cu(BO;)> ua 


Borate Glazes are better then silicate glazes. Explain : 


How the glassy mass is produced from borax? 


When boray is heated, it losses water and swells up TN.a while porous mass due to the expulsioniol water 
further heating it melts into a clear transparent glass, which dissolves many metallic oxides lonnine colt 
beads, This reaction forms the basis of borax bead test. } 
NasB,O-.101L0 — »NasB307 + 2NaBO? + BO, 
Glassy mass 


_ Ec 6 20 


Write down uses of borax. LOTT Orgs i] (Lhr-12;Min 12, Ser 10) 


i) Itis.used to. prepare ahaa Gre which IS heat resistant. 
ii) It is used in softening of water, 


iii) It is employed.in borax bead test, for the defection of;metallic CaOnees 
iv) (It is used in! metallurgical operations. 

v) Itis used as a flux in welding and metallurgy. 

vi) It is employed in making washing powders. 

vii) It is used in leather industry for tanning and, dyeing. 


= .and.as.a; reservative. . 
10. Give names and formulas of oxyztids of boron..OR” write SUE RE RES of boric.acids.— 
= : ¥. = = OG: ‘Khan-08= =Gnv- JA; ast JO; 12) 


= - as is 


viii) It is used in cosmetics, soa S, textiles. 


aints.:medicine,, match ands 


‘Thereare four important boric acids, Out of these ortho-boric acid is the most important and the stable one. 
i) .Orthoboric Acids H3BO; ii) “Metaboric Acid, _ HBO; ; 
ili) Tetraboric Acid, _H;B,O; iv). Pyroboric Acid, “AGB, 05" 


11. How does orthoboric acid react.with:- a). -Sodium/Hydroxide—— (b).0 SA ania (Gnv 12) 
Reactionsiof(Ortho\boricacidiwith dedeA bio sin) to lumi tastoreda eset 8 
a) Sodium Hydroxide . | oi <<a nas RT 
Boric acid is partially neutralized by caustic soda to give borax. ae A oe 
4H;BO; + 2NaOH > Na 2B O7.+ 730, 


b) Ethyl Alcohol 
Boric acid reacts with ethyl alcohol. forming ethy! borate. . ; . ra 
HiBO; + 3C3H;OH= > (C2Hs)3: BO; + 3H30 = =< Saieasnersee panes 
—_Boric.acid Ethyl'borate’ ~! oT ot atlad moh 


12. Show that HBO; is OnOD Asi acid. SOR" How boric acid ionize in water?) Whati is. its) basicity?” 


A Buus of tort etoth) (esa'sup 10, Lhr 11) 
RE ouiaon-etaienca in\Wate 


Boric acid (HiBO;) is a very weak acid, It ionizes in water.to a avery limited extent mainly. as a monobasic, acid. 
H;BO..+ H,O >». [B(OH)s]° 


13. Write down two uses oftboric.acid it c tet { too balla Howie | (Rwp 10) 


AnstimlUsesiofiBorlcAcidim 


‘I) Boric-acid‘isused in:medicines:as.an antiseptic,c. &: dusting powder, toe ointment: and: ‘boric solution: is used 


as.an eye-wash. = Ludo et CD olive autog-noa i a 
li) It is used in pottery as a glaze Because borate 2 glazes are more lusible than silicate) glazes and? posses: higher 
coefficient ofiexpansion. aca Anica else] LEE SSSGT CCN 


14. Why Aluminium is not found free in:nature? aoe} ans : (Fsd 08) 


Ansa Freelexistenceloflaluminium 
Aluminium belongs to A srOUup and it is a "highly, reactive metal. Due to eh, reitctivily, iV As. at found tree in 
nature, Jtis mostly. found.in the. form of alumino — silicates andjllso as oxides. , F ‘ 


tS town 2) OVO owas aa . 
If the aluminium. Towder is heated to, 800°C and above, the metal Will redet with aime torn Aluminium oxide, 
Al;Q,, and aluminium nitride, AIN, Thereaction is accompanied by the evolution of heat and. intense white light. 


4A1+30; Oo=s—>)2AL0\ 
hh orx jon e GD Yo IneQAlat Ngqid S:2NIN: enoisste to lieu anol’ a of, sya (OD al af 
blog 2b OD sansh cnsgyxo bas ngduta nyowted sonowanib ovitaronoioala 


ATi: 
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46 
Because of its ability to combine with both oxygen and nitrogen, the metal is often used to remove air bubbles 
from molten metals. > : 
How aluminium finds it uses in metallurgy and photoflash bulbs? ‘(Lhr 11) 
SMe minitneUscinimcrm Itreyanc poo! ashibulbs| ; 
If aluminium powder is heated to 800°C and above, the metal will react with air to form aluminium oxide. Al,0; 
and aluminium nitride AIN. The reaction is accompanied by the evolution of heat and intense white light. 5 
4AI-> 30; > 2A1,02 i 
2Al+N2 > ZAIN 


» Since the reaction is highly exothermic so used in thermite process in metallurgy. 
This property of aluminium is made use of in hotoflash bulbs. 
(Fsd 12) 


Dilute sulphuric Acid 


It is oxidized by hot concentrated sulphuric acid to liberate sulphur dioxide gas. . 
2Alny + 6H2SOe.) > Al;(SOz)30) + 3SO2-) + 6H20i1 
Write chemical formula of tale and Asbestos. (Grw 11) 


b) . ~ 
nem GHemicaliEorcitlas1oF ; 
o Tale: 
Talc is also called soapstone. Its chemical formula is H)Mgs (SiO3):. 
Absestos: 


The Chemical formula of asbestos is CaMg3(SiO3), or CaSiO;. 3M SiO3. 


h Elow carbon behaves differently from other members of its own group? (Lhr 10) 


CG 


i 


PeculiambenavionofGarbon 


~~ Carbon differs from the remaining members of Group IV-A in the following respects: t 
4. Wietallic Characters: 
Carbon and silicon are non-metals while the other members of the family are metalloids or metals, 


2, Catenation or self-linkage:  - : 


oA a 
Carbon has a tendency to form long chains of identical atoms. The type of linkage of identical atoms with each) | 
other is called catenation or self-linkage. The property of catenation decreases on moving down the group from | 
carbon to lead. The maximum tendency of catenation associated with carbon forms the’basis ofthe carbon i 


compounds which constitute organic chemistry. : sy 
) 


19. COzis non-polar while CO is polar in nature. Explain. (Lhr 10, Grv tl) a 

fs @o) = Nemes ' : 

CO, has a linear structure 5 a K 

Se +. 5- : i 

oc ——6) i 

: n=0 > Bice 

In CO, the central carbon atom is sp hybridized and there is no lone pair of electrons on it. The individual dipol! 

being same in magnitude (0.87 D) but opposite in diredtion cancel the effect of each other’s, therefore, ¢ ipo | 

_ moment of CO; is zero. f 

=o re eC 

The structure of CO is given as © 


é- b+ 
‘CU: 

: p=0.112 D ; 2 
In- CO, there is a lone pair of electrons on carbon. The dipole moment of CO is not zero due 10 
electronegative difference between carbon and oxygen. Hence, CO is polar. ; 


© en Bite os 


o 


20. CO; is Non-Polar and acidic. Give comments. 
Hot NoniPolarnaturclofco) 
CO, has a linear structure 


(Fsd 08, D.G. Khan 10) 


§- 6+ zs 
= = —r 
p=0 


In CO;, the central carbon atom is sp hybridized and there is no lone pair of electrons on it. The individual dipoles 

being same in magnitude but opposite in direction cancel the effect of each other’s, therefore, dipole-moment of 

CO) is zero. ; mil ree: mae 

WAGs GO} ; A 

CO, is a non-metal oxide. When it is dissolved in water, carbonic acid is formed. 
€0O,+H,0 = HCO; 


Due to H,CO; formation, itis acidic in nature. : es 
21. Write ao structural formula showing silicon dioxide a covalent — network solid. What is its formula unit? 44" * 


7 


ORR 
AnSwmotructureofisilica : O O O 
In. the interior of the silica network every silicon atom is iF L Sit 
bounded tetrahedral to four oxygen atoms and every oxygen S071 4071 S071 S07 
atom is bounded to two silicon atoms. The overall ratio of silicon ; Oo fe) (e) 
Ns oS si 


to oxygen atoms is 1:2 and the simplest formula for silica 
therefore is SiO,. The silicon oxygen bonds are strong and keep 


the atoms firmly in place. : 
22. Why CO, is a gas while SiO; is 2 solid at room temperature? (@.G.Khan 08, Rwp 08, Sgr 10, Lhr 12) 
Helo lnipasiand SiO} arcolidjatlroomitemperature a Soy 
CO, molecule has a monomeric linear structure while SiO, has an infinite three dimensional polymeric tetrahedral 
structure. The reason is that size of carbon atom is smaller than the-size of silicon atom. So, in CQ, each carbon 
atom forms two double bonds with two oxygen atoms. In this way a small, symmetrical, linear molecule of CQ; is 


Si i 
71071 S071 Yo~ 
07 | 071 ~o 
oO 10) oO 


formed, which is volatile and reasonably reactive. (0) (0) (0) 
= 6+ = endl | 
6 ——) SIN IN 
071 071 p71 ~o 


In case of SiO, each silicon atom because of its large size is covalently 
bonded with four oxygen atoms and each oxygen atom is attached with 
two silicon atoms. In this way a three dimensional network is formed. So - 


giant structure of SiO, is very stable. Thus SiQ exists as solid. : 


23.  Whatis vitreous silica? Give its two uses. ~ (Grw 12). 


OL ens detec 
Si Si Si 

aay Soa O71 So~ 
10) 10) -O 


When crystalline silica is heated sufficiently (1600°C) it melts to give a viscous liquid having a random structure, 
presumably with the silicon atoms still on the average close to four oxygen atoms and the oxygen atoms close to 
two silicon atoms. When, this liquid silica is cooled it does not crystallize readily, but usually it undercools 
tremendously and eventually becomes. rigid without having undergone orientation into’a regular.crystal pattem. 
This rigid, highly undercooled liquid is called vitreous silica or silica glass. Tesice ; 


o Uses 


Vitreous silica has very low thermal expansion due to which it is not easily fractured. by changing. 
24.  Whatare silicates? Give one example. vee n __ (Grw.09, Fsd 08) . 
Answmsilicates Sar 
“The compounds derived from silicic acid (H2SiQ3) are termed as silicates.” 
Example: : 


; Ss /ae oe mee as Sis “pba tera). 
Sodium silicate (Na2SiO3) is a sodium salt of metasilicic acid H,SiO;.It is known as water glass or soluble glass. 


Ar (chemicaliGarden| 


De 
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iat is chemical Garden? (Fsd'Supl0, Grw 09, Spr 09, Fsd 12) 


When crystals of soluble coloured salt like nickel chloride (NiCI2), ferrous sulphate (FeSQ,), copper sulphate 
(CuSO,) or cobalt nitrate (Co(NOs):) etc. are placed in a solution of sodium silicate, they produce a very beautiful 
growth, like plant, which is called Renieal garden. 


How weathering phenomena convert potassium feld spar into clay? (Lhr 10) 


Al Samuedtherin BOND 


Alumimium silicates are formed by ine chemical weathering of the rocks, Clay isan example of aluminium 
silicate. 


The melting and freezing of water in the ielesat and chemical action of water and carbon dioxide, convert these 
compounds into potassium carbonate. si id and clay. The following reaction explains the weathering of potassium 
feldspar. 


K0. Al,O3. 6SiO + att CO; + H20 —> k2CO; 4810) #ALOy(SiO).2H20 
Feldspar Clay 


What is Asbestos? Give its uses. 


Asbestos is hydrated calcium magnesium silicate CaMg; (SiO3)s or CaSiO;. 3MgSiO;. 
It is commonly used in making. 

© Incombustible fabrics 

o Hardboard etc. 


i ee 


What are silicones? Give one example. (Rwp.09, Lhr 09, Rwp 08) 


Nh I ee A a atari edie aed pa I ee ee eS eee 
a 


ENS) 


Besilicones| 


“In organo silicon polymer in which Si — O — Si chain is present having alky! or aryl yroups attached tolthe Si- 
atoms are called silicones.” 

Example: 

If a compound of silicon containing chlorine atoms and methyl groups SiCh(CH3)3, 1s allow ed to react with water, 
hydrogen chloride (HCI) comes out, and the silicon atoms join together through oxygen atoms. 


CH. . CH 


| 
> ome cae + 2HCl 
Lh 


| 
Cl sie + 2H,O 


CH, CH, 


CH, CH CH, 


fee I 

H— 0—8iOH=H—0—S\— OF TIG—5— 04> 
CH, RG, 

OR 


Methyl Silicone 


As Lubricants ; 


Some methyl silicones are oily liquids and they become as more viscous as the chain length i increases, 


They are used as lubricants either incorporated in greases.or.as oils,.in bearings, gears, etc. they are 7aED 
used 'in-hydraulic' brakes andéther hydraulic systems. - = 


As Water-repellants —. eee 1 
Another interesting and imponant application of silicones is their use in the treatment aS Surfaces: : 


to make them water repellent:'A silicone film covers the-surface and. repels water like a\grease. fi ‘film, Much” ~ 


of the lcak-of' clectricity,through moisture film-on ceramic electrical insulators can.be prevented. by a 
silicon film; cloth, plastics, asbestos, glass, leather, and paper, even filter paper and blotting paper. become 


strongly water repellent when covered with silicone-film - , a. 


Why are liquid silicones preferred over ordinary organic lubricants? (Sgr.09, Grew 08, Rwp 09) 


“Small cliangel iny eqaty with femperature: The outstanding physical attribute of silicone oil is its very 
small change in viscesity with change in temperature, compared with the behavior of other oils of similar 
viscosity. 

If the temperature is dropped from 100°C to 0°C, the viscosity of roan oil may increase about one 
hundred folds. whereas that of silicones oil will increase less than four folds. , 
Resistant towards oxidation: In the presence of air or oxygen at temperature as high a as 300°C, silicone oils 
remain free from acid formation, oxidation and similar phenomena, which frequently limit the usefulness of 


petroleum products and other synthetic organic liquids. 


Define Semiconductor. Give one example (Fsd Sup 10, Grw 10) 


“A substance that has different resistances to the passage of an electric current under different circumstances is 
called a semi-conductor.” 


Example: Silicon is a semi-conductor. : } 


How a Semi-conductor is different froma conductor? ew) 


XCO. tor 

A semi- Sonducir conducts electricity better than an ‘insulator but not as well as good conductors like metals. 
So they are also called half-conductors. - 

The electrons in semi-conductors do not carry electric current as readily as the electrons of metals which are 
good conductors. 

When the atoms of semi-conductor absorbs heat or light, the electrons become less tightly bound to their 
atoms and conductivity increases while of metals decreases. 


Write balanced chemical equations to show decompositions of: 


(a) Lead oxalate (b) Red Lead (Fsd 09) 


a CAO NE CD) aera (S102) 
AnsSamlDecompositionsiol Decom positionso ; 


a) Lead Oxalate:- 
Plumbous oxalate (lead oxalate) decomposes on heating:in the absence of air to lead suboxide Pb;O 
2PbC.0; —*> Pb,0 + Koh +¢€O 


b) Red Lead : 
2Pb;0; —*“ 6PbO+ Oy 


What is Litharge? Give its chemistry. (Lhr 11) 


. Litharge i is lead monoxide. It varies in colour from pale yellow to reddish yellow, possibly owing to the existence 


ofitwo forms, arhombic (yellow) and,a tetragonal (red). It is slightly soluble in water. 


—— 
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a 


(CLhrt)) 


‘Lead suboxide is used 
2 As pigment 
In the manufacture of lead storage batteries. 


3 : Group VA And 
36. Give the formula of white lead. Also give its onc use. @.G. Khan 8 ] Group VIA Elements 


| Objective Exercise 


Fill In the blanks. 


Qi. 


(i) The clements____ of group VA are called metalloids 
(ii) In Birkeland and ind Byde’ $ process is prepared from atmospheric oxygen and nitrogen. 
wee: (iii) | The tendency to form long chain of atoms is called 
oe ¥ (iv) \ All the clements of.group VIA show the property of 2 
i i J (vy) Selenium’shows two allotropic forms which are called forms. : 
ae ; (vi) Specific gravity of H;SO, at 18°C is 
: E; q (vii) Hy is produced by reacting H,SO, with metals, like 
‘se (viii) The elements of group VA exhibit maximum oxidation state of 
ey (ix) The outermost shell of group__ elements contain six electrons. 
1g 4 (x) Oxygen shows ___ behaviour due to the presence of unpaired electrons. 


(xi) Conc. Phosphoric acid acts as a 
(xii) Nitrogen is gas while other elements of the same group are 
(xiii) Noble metals like gold and platinum are dissolved in 


(xiv) Sulphur is different from oxygen because it shows oxidation states. 
(xv) | HNO; is used in the manufacture of fertilizers. 
Answer Key 


[Arsenie & Antinony [GD = [ NO} niwis oxide [CU [ Catenation 
RE = oe ie re 
a oe a 
[Gxi)_|Deliquescent | (xii) |'Solid_ 

[(xiv) [Variable | (xv) | Nitrogeneous | 


rau quai ad 


Q2. Indicate True or False. : 
0) The metallic character in groups VA and VIA elements increases down the group. 
(619) The elements of group VA exhibit maximum oxidation state of + 5. 
(iii) Ionization energy of phoshorus is greater than that of nitrogen: 
(iv) - The electronegativity of oxygen is greater. than all other.elements of groups VAS and ¥JA. 
(v) V0; is used as:a catalyst for the oxidation of SQ;t i) SQ. fs R 
(vi) fe oxides of nitrogen are pasiciin nature. 
(vii) Aqua regia is prepared By MIXIRE 3 Barts aire ii wilh Re be Sf se Het 
vii} TNT IS prepared by: the FeactlSh Sf RIFE i With 18 A 
{hl BiB}: ue Feasts wil GB1d WalSE BIVES BABS 7 gh wales i Ce agi 
“tapes IY PERE ES PRHREE aban a Ian 


_ Previous Boards MCOs 


1% “\p { 


©) Sb @ Bi 
mong group WA elements, the most electronegative elements is 
bD)N {c) P (d) As 


xidation of NO in air produces 
ayNiO - (b} N20: (c) N -O: (d)N-0: 


The brewn gas formed, \ ar en metal reduces HNO; to : = ; 

a) N-O: (b) NO; (c) NO: (d) NO Bo ; 
Laughing gas is chemically a 

a) NO (d) N:O (c) NO? (d) N-O: LY 

i) Out of all the elements of group VIA, the highest melting and boiling points is shown by the 
element q 

(2 ue (b) Se (c)S (d) Pb me 

(wit) S03 Snot absorbed i in water directly to form i SO; because . , A 
b) The reaction is quite slow. J 


5 The reaction does not go to completion 
The reaction is highly exothermic 
(viii) Which catalyst is used in contact process? 


@) SO: is insoluble in water. 


La) Fe:0; (b) V0: (3) SO; (d) Ag:0 
(ix) Vvinich of the following specie has the maximum number of unpaired electrons? 
(a) O; (b) OF (c) O} (d) OF 
i Exercise MCQ’s| 


Reson) 


Size of N is smallest than other elements of its group. Die to small sizevitis 
very difficult to remove an electron from its outermost shell; that’s why it 
has highest ionization energy. 


US\V CK 


Electrongativity decreases down the group. 
2NO + QO; > 2NO; 
=> NO) gas exists in N20; state (dimer) 


3, 2NOx(5) + 2H3Q,1) 


=> NO; eas is reddish brown in cal 


Its mixture with little oxygen, if inhaled for sufficiently long time causes | 
hysterical laughter. - 


iv) | (a) Te 


The melting and boiling point increases down the group among non-metals. 
So, Te has highest melting (450° 40) and boiling-point' (990°C). J 
The reaction of SO; and water is highly exothermic as heat contents of () 
reactantsds higher than that of product (H»SO,) 


H 
(vii) 
2 


; (c) The reaction is highly 
| exothermic. 


| viii) (DY ViOs. V2 Osis very effective catalyst for the conversion of $0: to SO;, gas. it 
fix Gr: Oy No. of.unpaired electrons in QO, =2 : : 


No. of-unpaired electrons in Oy = 1 z 2 ak 
No. of unpaired electrons in@, = | 
No. of unpaired electronsin.O.° =0 


tw 


mn 


13. 


1+. 


Which of the following statement is incorrect 
(a) H-SO: acts asa Strong oxidizing agent 

(c) H-SO: acts asa dehydrating agent 

Bone ash contains 

(2) 80% P (bd) 802 oGa (RO. th 
Catalyst used in contact processis 


Z <G Khan 8) 
(bd) H2SO; acts-as a strong reducing agent 

(d) H:SO; acts asa sulphon yaling agent 

(D.G Khan 09) 
(d)90.% Ca(PO;). 


(c) 90 %P 
(D.G Khan 10, Grw 09, 12) 


(a) Fe-O; (b) WO; (c) NO (d) Ag:O 

Laughing gas is ({Rayp 08. Sgr 09; Gry 12) 
(a) NO (b) NO; (c) N:O (d)N:O; 

Sulphur is an essential constituent of ; (Rwp 09) 
(a) Chlorophyll (5) Plant (c) Protein - (d) All of these = 
Nitric acid can betransported in a container made up of = (Rwp 09) 
(a) Al (b) Zn (c) Cu (d) none of these 

Which of the followings gas is evolved when copper reacts with dil. HNO? (Rwp 09) 
(a) N:O (b) NO (c) NO> (d) none of these ~ ~~ ee 
Thie geometrical shape of PC; is (Rwp v2) 


(c) trigonal bipyramidal (d) tetrahedral 
(Fsd 09, Lhr 12. Rwp_ 10) 


(a) octahedral (b) square planer 
The most electronegative element in group VA is 


(a) Sb (b)N (c) He (d), SO; 

S, Se, Te and Po are called Gcesd 08) 
(a) coinage metals (b) alkali metals (c) halogens (d) chalcogens ) 

Gold dissolves in aqua regia to form -(Fsd 10) 
(a) AuCl; (b) NaH,BO; (c) Na)B;O; (d) Na:BO; 


In phosphorous one of the 3p electrons can be promoted.to a vacant/3d orbitals giving: ©. (Fsd:Sup'10) 
(a) 2 unpaired electrons in the valence shell (b) 3 unpaired electrons in the valence shell 


(c) 4 unpaired electrons in the valence shell (d) 5 unpaired clectrons:in the valenceishell! 


Arsenic oxides are removed during manufacture of H;SO, by passing through (Sgr 10) 
(a) ferric hydroxide (b) sodium hydroxide 
(c) calcium hydroxide (d) potassium hy, droxide ; 
SO; is not absorbed in water directly to form H,SO; because (Gry. 08) 
(a) the reaction does not go to,completion (b) the reaction is quite slow. Pa G : 
(c) the reaction is highly exothermic (d) SO; is insoluble in water 
The highest ionization energy is possessed by ; (Grw 11) 
(a) nitrogen (b) phosphorous (c) bismuth (d) antimony : : 
Which of the following is not property of phosphorus , ~ (Lhr 08) 
(a) it means light bearing (b) it does not exist free in nature’ - igs 
(c) Rich source of phosphorus is bone ash (d) it does not exist in‘allotropic forms 
Molecular formula of white phosphorus is © (Lhr.09) 
(a) Ps (b) Ps (©) Ps), (d).Py, 
At 18°C the specific gravity of H;SO; is (Lhr.10) 
(a) 1.891 Ab) 1.834 (c) 2. 101 (d).1.740 pier: 
The element whose i inorganic minerals are not much abundant i in earth crust (Lhr 11) ; 
(a) Li (b) N (c) Na (d)O ; 
Oxidation of NO in air produces: - (Fsd. 12) 
(a) NO (b)'N2O; (c) NOs (d) NO; 
Ortho phosphoric acid has melting ‘point: fipyeotes “(Lhr. 12) 
(a) 49°C (b) 45°C * (c) 41°C - (d) 50°C 9 


Which oxidation state is not shown by phosphorus 
(a) -3 (b) +5 (c) +3 (d) -2 
Which of the following oxide is acidic as well as solid at room temperature 
(a) SiOz (b) PbO, (c) CO, (d) SnO, 
. What is the general electronic configuration of Group IVA elements 
(a) ns*np* (b) ns*np° (c) ns*np? (d) ns? 
Fire extinguishers contains a bottle of H,SO, and: . 
(a) CaCO, (b) NaHCO, (c) MgCO, 
Phosgene is the common name given to: 
‘ (a) Carbonyl chloride (b) Phosphine (c) Acetylene 
Lend pencil contains 
(a) Graphite (b) Charcoal _(c) Lead (d) Lead sulphite 
Concentrated nitric acid gives--------------- when it reacts with tin. 
(a) Nitric oxide (b) Meta stannic acid (c) Ammonium nitrite 
The oxide in which N-has the highest oxidation state 
(a) Nitrous oxide (b) Nitric oxide (c) Nitrogen peroxide 
Which of the following docs not give NO with dil HNO, . 
(a) Cu (b) Hg (c) Zn (d) Ag 
Which of the following is in the solid state 
(a) NO, (b) N,O (c) N,O,; (d) NO, 
Which allotropic form of phosphorous is more reactive 
(a) White (b) black - (ce) red *  (d) violet 
Which of the following is a neutral oxide? ‘ 
(a) N,O (b) NO, (c) NO (d) N,O, 
Aqua regia can dissolve noble metals duc to the formation of 
(a) nitrosyl chloride (b) nascent nitrogen —(c) nitric oxide (d) nitrous acid 
Boric acid cannot be used: 
(a) As antiseptic in medicine 
(c) For washing eyes 
Nitrous oxide is prepared in the laboratory bye 
(a) Combination of nitrogen and oxygen 
(c) Reduction of NO 
Which one of the compound is not known 
(a) NCI, (b) AsCl, (c) PCI, © (d) NCI, 
Nitrogen dioxide cannot be obtained by heating: ; 
(a) KNO, (b) Ca(NO,), (c) Pb(NO}), (d) Cu(OH), 
When treated with nitric acid which of the following will liberate hydrogen ; 
(a) Zinc (b) Magnesium (c) Copper (d) Mercury 
The bonds present in N,O, are: 
(a) Only ionic ‘ (b) Covalent and coordinate covalent 
&} Only covalent : (d) Covatent and ionic 
ah of the fglowing will combing yith Fs (Di ign ts fro a brown complex compound — 
fi} N.C IN @ NG: @ Nj 
ied oo is made By nD lee” PHGSpHOHE in ie Hy presence Bf an inert a) superar 
te} 


(d) Any carbonate 


(d) Phosphorus trichloride 


(d) Nitrous oxide 


(b) For enamels and glazes 
(d) In soda bottles 


(b) Reduction of nitric acid ; : 
(d) Thermal decomposition of NH,NO, 


(d) Nitrous anhydride 
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22, Which gas is obtained when urea reacts with nitrous acid 


(a) ‘Ry. (b), NO (c) N,O @ NO, 
23. Which of the following properties of white phosphorus are shared by red phosphorus 
(a) It phosphorescences in air (b) It dissolved in CS, 


(c) It burns when heated in air (d) It reacts with NaOH to give PH, 
Nitrogen molecule is chemically less active because of its: 
(a) Small atomic energy (b) High dissociation energy 
(c) high clectronegativity (d) Stable electronic configuraion 
PCI, is kept in well stopperéd bottled because: 
(a) It is highly volatile (b) It reacts readily with moisture 
(c) It reacts with oxygen (d) It is explosive 
Red phosphorus is less reactive than yellow phosphorus because: 
(a) Its colour is red (b) It is highly polymerized 
(c) Itis tetratomic (d) Itis hard 
When concentrated nitric acid is ‘heated , it decomposes to give 
(a) Oxygen and ‘nitrogen * - _(b) Nitric oxide 
(c), Oxygen i oes (d) Nitrogen dioxide and oxygen 
Which oxide does not act as a reducing agent 
(a) NO (b) NO, (c) N,0, (d) N,O 
Non-metal combine with oxygen to form usually 
(a) Basic oxide (b) Neutral oxide (c) Acidic oxide 
The most stable allotropic form of sulphur is: 
(a) Rhombic (b) Monoclinic (c) Plastic 
Which one of the following pairs does not react with H,SO, at all 
(a) Zn,Fe = (b) Sn,Mg (c) Pb,Cu (d). Au, Pt 
The element which evolves two gases with conc. H,SO, is: } 
(a) Si (b) C (c) S (d) P 
Anhydride of sulphuric acid is: Y 
(a) SO, ; (b) SO, ; (c) H,S,0, -(d) H,SO,, 
Which of the following acts as pickling agent i 
(a) HNO, (b) H,SO, (c) HE] (d) HNO, . 
All the elements of the oxygen family are: ; 
(a) non-metals (b) Metalliods (c) radioactive d 1 i 
Sulphuric acid can not be used as: ; eee 
(a) Hygroscopic agent (b) Oxidizing agent  (c) Sulphonating agent d) Effi t 
_ Which of the following has highest ionic character i Ete oe aia 
(a) PbCl, (b) PbCl, (c) CCl, @) SiCl 
Graphite is not : 
(a) A good conductor of heat (b) Softer than diamond 
(c) Anamorphous of carbon (d) Used of making lubricants 
When aluminium iis heated in atmosphere of nitrogen forms a nitride of formula 
(@) AIN © OWING (c) ALN 
Aluminium does not react with 
(a) NaOH (b) Nz (c) HCl 


(d) Amphoteric oxide 


(d) Milk of sulphur 


uw 


Nitrous acid is prepared by the reaction of water with: 


(a) NO; (b) NO (c) N03 (d) N2Cis 


The decomposition of nitrous acid gives: } 
(a) Nitrous oxide (b) Nitrous anhydride -(c) Nitric oxide 
Nitrous acid is oxidized to give: 

(a) Dinitrogen oxide 
Nitrous acid when reacts with organic compound gives: 


(a) Oxygen (b) Nitrogen . (c) Hydrogen (d) none 

Nitrous Acid reacts with aniline to give: 

(a) Benzene (b) Urea (c) Sodium Hydroxide (d) Phenol 

Nitric acid is synthesized on small scale from ‘ 

(a) HNO, , (b) KNO; (c) KHSO, (d) NO2 

Nitric acid is manufactured. by: : , 
(a) Contact process (b) Lead chamber (c) Birkeland and Eyde’s process (d) Fermentation 
At 15°C the specific gravity of HNO; is: ; 

(a) 1.84 =) -(b) i235 (c) 1.53 (d) 1.24 


When nitric Acid reacts with carbonates it release: 
(a) O; (b) N2 (c) Hp (d) CO? 
Gold reacts with nirtric acid to give: 


(a) Oxide (b) Hydroxide (c) Hydrogen * . (d) None 


With concenterated HNO; copper gives: 


(a) NO (b) NO3 (c) N20, es (d) N30 


Concenterated HNO 3 with mercury gives: 


(a) Mercurous nitrate (b) Mercuric nitrate (c) NO (d) None 


Nitroglycerine is used as: 


(a) Laboratory reagent (b) fertilizer (c) Explosives (d) Dyes 


Those Metals which react with cold dilute H:SO,; and librate Hydrogen are: 


(a) Fe, Zn, Cu (b) Sn, Mg, Fe (c) Zn, Mg, Hg (d)\Fe, Sn, Ag? qi 


Te has two allotropic forms: 


(a) Metalic and Non metalic (b) Red and grey (c) Flint and quartz (dja&b 


H,SO:; reacts with SO; to form: * 
(a) Vitriol (b) Oleum (c) H2S30¢ (d) SO; 
H:SO, acts as: 


(a) Oxidizing agent (b) Reducing agent (c) Dehydrating agem (d) Botha 

In contact procees which of the following is used as arsenic Purifier: 

(a) Fe (OH): (b) Fe (OH); (c) FeSO; (d) Fe: (SO3)3 
.. is used in storage cells and electrical battery: . 5 ; 

(a) H2SO; (b) Oleum (c) H:PO; (d) HPO; 

Which gas is more heavier than air: . 

éay NO (b) NO (c)N@ (d) Cl. 

NO forma........ with FeSO, (Ring test is performed) ; 

(a) Substitution product (b) Oxidizing product (©) Addition product 


P,O< acts as: 


(d) Nitric anhydride 


AG 


(b) Dinitrogen trioxide (c) Nitric oxide (d) nitric acid 


(d) Reditcing Product 


29. 
30. 


31. 


32. 


39. 
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(a) ONidising agent © - _ ++ (b) Dehydrating agent. (c)/Reducing agent” ~ (d) None of these 
H5PO 5 actias: Sestin i eAi es re - 

(a) Reducing agent (b) Oxidizing agent (c) Dehydrating:agent: (d) None‘of these - 
The oxidation-state of'S.in S;Cl; is: a0 

(aye Pee (5) Bi. (ec) +3. (d) +4" 
Pyrophosphoricacid is; 0° 0 Fe SA ya 

(2) HPO; ~~ ner spb) HsP3O; = (c)HyP30;- (d)H3PO; ~ 
TNT is prepared:by the action of nitric acid’on: : : ers : a > 

(a) Benzene» rr  (b) Toluene ~~, = (c))Phenol ~~ (d) None of these 
Formula of Pyros Bs is: mee fasirsi<al , - 
(@QIASOVi) 5g aM ORGSOme, (6) H3$305 or (TSO; 


Sulphurie¢ acidis.a dibasic acid because: 
(a) dbuivestwo OfPion) 
(b) Each molecule produces wo HW sions 


(c) H SO, isiaeid as‘well as dehydrating agent (two. properties): 
(d) None of these 


Sulphuric acid acts as dehydrating agent in reaction with: 


(a) Formic acid (b) Zinc () Copper z (d) Sodium'hydroxide 
Which one of the following molecules is paramagnetic in nature? Boe pital 
(a) No OuCt (b): He» ny /(¢): Ho. i - ral (d) Or oi 


Oxygen: differs from. the other elements of group- -VIA beacuse: 

(a) It exists as diatiomic state ; (b) Its: oxidation state is - 

(c)ilts outermost’shell can accept two electrons (d) None of these 

Nitrogen differs from.the other. clements of.g group- -VA ina hich of. following. propertics:.. 
(a) Its outermost shell has five-electrons in it (b) Ivis a gas atroom temperature’ ; 


(c) It forms covalent bond — (d) All 

All pathogenic micro — organisms are killed by: 

(a) CO (b) Cl | : (ce) HS (d) HCI 

Physical appearance of bismuth.is: 2 j 

(a) Non-metallic solid (b) Colourless liquid — (c) Metallic solid (d) Grey solid 
Nitrogen is chemically inert to-all'atoms at room‘temperature except: ek 3 

(a) Mg 2 21 (by Cari arpa) basgsi(aytjerl | sbisot bed @y'Nals} 

Which form uf phosphorus is most stable: : : iyilob as ade HA EN 

(a) White (b) Red-—~ "-(¢) Black (d)-All'are equally-stable— 
The hardest of the following solids is: — coterie sieidl ak 
(ar) 'Na ~~~ ——= (by SiO (c} Graphite Spanner er oy ioar were (Sp) jury png 
The gas which cannot be dried by conc. H,SO; : i = ‘t 

(a) SOs (b) NH» ~<(c. NO} (d) HCI 
Which of the following. acids possess oxidizing and-reducing properties : Tiel TPT ET 

(a) HCI : (b) HNO: on _ {c) HNO, eral (d) H)SO; 

The chemical composition o of Cinnab: iris: ‘ il) eRe 

(a) ZnS (b) PbS , €) SHES (d) FeS 

Whcih onc ofthe following is pale-yellow? "0 Schl §| Re ae re eee Tait} sed 
a LERNOUT co RaLo! ISOS. ae O. aie Sea NO 


ee fr td) N: sgt io =: 
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ntry Test MCQ’s| 


ious Boards MCQ’s| 


No) NIKO? Rui Tet: 


MNO fon. a | 
; (b) H; SO, acts as a strong H)SO, is a strong oxidizing agent and not a reducing agent. =} BE 
reducing agent. : 3 EF 


| 2. | (b) 80% Ca; (PO) i | Bone ash is an important source of phosphorus. a) 


Phosphorous can only show oxidation states +3 and +5 e.g., in PCI; and PCI; 
In some cases, it can show -3 oxidation state but ‘-2’ is not shown by it, 


(d) -2 
(a) SiO; SiO; exists in solid state. Duc to non-metallic nature oxide of silicon is acidic in 
: nature, ‘ 
(a) ns np Group VI elements have six electrons in their valence shell so valence shell 
electronic configuration is ns’ np. 


3. _| (b) V2 Os | V2 Osis effective catalyst used in the conversion of SO) to SO; gas. 


A ~\ . . -5 . . 5 — ne ma es . . - —~ A: 
* ONS | ; Sere at te a ae DIOL aac | a Carbonates react with H,SO, to form CO, which helps in fire extinguisher, 
5. (c) Protein S is an essential constituent of protein and also occurs in various other = : 
components of plants. It has influence on chlorophyll development lf 
| 6. | (a) Al ; | Nitric acid can react with Cu and Zn but the acid is said to render aluminum: 1. Sn + 4HNOsconc) —r H2SnO3 + 4NO2 + H20 
passive. So, it is transported in a container made up of Al. ale Ti Nitrous oxide (N;O) , oxidation state of nitrogen is ‘+1”. In Nitric oxide 
| 7. | (b) NO | 3Cuy) + 8 HNOwan, —> Cu(NOs)r0) + 2NOg) + 4H On ; Ee (NO), the oxidation state of nitrogen is “+2”. In Nitrogen peroxide (NO;) , the 
Ts, oxi-state of nitrogen is “+4” and ‘+3’ in nitric anhydride (N205) 


i 


AN 
| 
GD 


N20, is colourless solid. 
White phosphorus is very reactive duc to the angle strain. P — P bond angle in Ps 
(tetrahedral) is only 607. 


| &. (c) trigonal bipyramidal 


give Cl, and dissolves noble metals. 


E | (b) N | Bleoitonepalinss decreases down the group. - - : she 4 (a) N,0 N20; and N2Os give HNO; and HNO; with water and NO; is also acidic oxide |) 
| 10. | (d) Chalcogens | The word “Chalcogens” is derived from greck for “Copper giver”. These but N20 is neutral. 

eee clements are found in copper ores. : - le 13. | (a) Nitrosyl chloride When one volume of conc, HNO; is mixed with three volimes of conc. HCI |, 
| 11. | (a) AuCl; AuCl, is soluble chloride of gold duc to which gold becomes dissolved ‘in aqua) ; aqua regia is formed. It gives NOCI (nitrosyl chloride) which decomposes to 


regia. aaa 
12. | (c) 4 unpaired electrons in The valence shell electronic configuration of phosphorous is | 3 HNOs ceeney + BHCI ere; —> NOCI (aq) + 2H20 + Clan 
Mewaleace)siell: is gp g 4 fig (d) In Soda Bottles Boric acid is not used in soda bottles but CO, gas is used. 
When one of 3p electrones is promoted to valence shell then of NH, NO;. | 
3s p 3d Due to absence of d-orbital, nitrogen does not show “+5” oxidation state and | 
An on a NCI, is not known. : fs | 
THe Mtinne colinpaioulelecironstis@4 17. Metal nitrates decompose on heating to give NOz, while decomposition of | 
ee a UN 3 TTT | ; : = : 7 Cu(OH) does not give NO2. | 
| 13. | (a) ferric hydroxide Freshly prepared ferric hydroxide removes arsenic oxide from the gases: - Maa #2 Ova) = MENON) ea | 
14. | (c) The reaction is highly Because heat*content of reactants is more than that of product (Hz SOx) & 18. | (b) Magnesium Mey) + 2HNOw21.) —> mew iad sage | 
exothermic. , ig 19. | (b) Covalent and coordinate 0) ye; 
15. (a) nitrogen ° Due to small size of N; it is difficult to remove amelectron from its outeraoa covalent . ation 
shell. = Soy 
16. | (d) It does not exist in Phosphorous has six allotropic forms:- A care 
allotropic forms. 1) a - Black P 2) Red P 3) B - Black P Coordinate covalont 
| 4) white P 5) violet P 6) Scarlet P (b) NO FeSO, + NO » FeSOz.NO- 
17. | (a)P; White phosphorous exists in tetra atomic molecules (P:) which have Brown ring _— 
18. | (b) 1.834 eae > Density of HySO, at 240 or 250°C in vacuum. 
5 Specie gravity Se beasiy of water a @ Nd BEING (NH) COs —> IN) COngy #3HOm 
In some eases, it is also called strength to weight ratio. All types of P show phosphorescence in air , meaning ‘light’ bearing” 


Valence shell of nitrogen is half filled, which results in high stability ofinitrogen 
due to which it is less active. : 
PCI; is volatile solid and sublimes at about 100°C and gives fumes in air. 


24. 


(d) Stable electronic 
configuration. 


0. EF 25. | (a) It is highly volatile 


Ste] (Oia 


20 


j 2NO;) + O25) ee, 2NOx) 
NO? exists in dimer form 1.e. N2 


b) It is highly polymerized Yellow phosphorus exists in individual P, molecules but red ahios hor 
(b) ghiy poly f phosphorus :is} 


highly polymerized. 


abt Pp 


| SHNO3/a9) —> 2Hs0 y+ INOo (y+ O5¢) 


Red P 


oxygen 


(d) N,O 


| (d) Nitrogen dioxide and 


NO can’t act as a reducing agent as it gives nascent oxygen on decomposition) 
| N2O(. ==> Naw + [0] ; 
| (e) Acidic oxide | Non-metallic oxide is acidic because it yields-acid in aqueous solution: 
| (a) Rhombic | Rhombie sulphur is a stable form of sulphur, 
(¢) Pb, Cu 
| (by C ai (oF 
| (b) SO; SO; + H;0-—> oT SO, ie 

(b) H; SO, | HsSO, removes impurities from mineral oil and acts as pickling agent. 


| (2) Non-metals | In the non-metalic character increases across the period. ‘o) Paral 
1 
t 


=| Ph and iS u do not react with any concentration of Hs SO.. 
sak! 0: Matt 


SO, & 80x) + 2Oin 


(d) Efflorescent Efflorescence means to become powder by the lose of water. Hz SOy is not E 
effloreseent. | i 

37. | (b) PbC}: l i 
lonte character o i) 


mapas Power 

se . ‘Dg + Soret 
Polarizing power of Pb’ is more than that of Pb’>, So PbC h has:more ionic 
ph Aaehet : : {3 


ae 


38. (2) A Good conductor of heat 


39. | (a) AIN T 


40. | (d) HNO 


ees 
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NO; + HxO —~> 2HNO? 
SHINO x29) > HNO xg) # ZNO FEO 
GR ea Brsiay) + HO.) ——> HNO xg) F SMBM ag 
fs. | (by Nitrogen | 2HINO + (NH3);CO ——> 2N3 + CO. + 3H 
HNOs ig) + Cols Ns) > Cols OFAN: (ey * FROG, 
Aminobenzene Phenol 

KNO Qt Ely SO = > RUSOg ag) + NO xg) 


This process consists of four StepSas a .esulto! which HNO, is forme 


(d) Phenol 


16. |b) KNO3 


(c) Birkeland and Eyde’s 
process 


Specific gravity is given by 
Density of HSO,at 1S"C 


SpecifteGravity, = - 
> ‘ Density oF HO at LEMS 


JHINOB aq) 7 N@gC O34) ——> 2NaNO; siagy t Es 10 w 
Gold does not reat ‘vith HNO... 
ALINO gma X 
NINO = 


oa Sens 
ga) 7 % 


{as | Le) Mctalic and Non-Metalic —| All: Ta VIA‘ clements show property of allotropy. 
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13. | (c) Explosive 


(b) Sn, Mg, Fe Fe+H;SOQ, © —> FeSO, +13 ; 
Mg+H;SQ; ——> MgSO, +H; 
Sn +HSO, — Sn SO, + tl 


es (SC ae) SO; HHSO FSO, q 
ra (d) Both aand ¢ HsSOjis. a powerful oxidizing and dehydrating : 


= (b) Fe (OH)). 


(a) H; SO, 


21. | (c) Addition Product 


agent. 
Itis the main Step of purifying unit to save ye the OLSON! oftcatalyst (VsOs) 
fronyarsenic oxide. ; 


THES) is ised litt lead'storage batteries. 


NO+ FeSO; OTR 
CE ~ Addition Product 
(Brow: n Ring)” 


2Cih COOH +P: 0; —>(CH: ‘€OO): O= 
Wy OR +CwSO,+ Hy 0) cee. Hi PO? 


SHPO: 


}s SO) + Cu 


Ee ON 
(n) Rauucit agent 

24. (a) +1 

25, | (ce) HP: O; 


HaPO, decomposes at 240°C tot; Pr O- 


2HAPO, — 


(b) Toluene 


+ 3HNO: 


1LSO) + HO 
HSO; FEO 


4-(b) Each molecule produces 
two H’ ions. 


HSO, #10 
SOP FILO! 


32. |-(b) It isa gas at room 
temperature 


‘It produces' HOC! which kill micro -- organism readily by passing through thei 
cell membranes: 


oie _4 3 and Mg are softer metals and vraphite is s 
solid among them. 


Nils reacts with FESO, to torm ammonnm sulphate 1 : 
INH + 11) SOgay) = (NEL SO 2 ‘ 


Due to formation af (NH)); SO, NEL sis to dried by Lh SO}, 


(b) HNO: As oxidizing agent:- 
HNO, + 2HI—> 2H,0 + 2NO + 1, 

As reducing agent:- 
HNO; + Bry + Hy 3+ Bry 

| Cinnabar (HgS) is also called mercuric sulphide. 

| N> Og is pale yellow liquid, in solid form it is colourless. 

Cy Hy Og Ste 6C + 6H20 

Cys Hy 0, SSB 12C + LIH,O 


(e) Dehydrating agent 


How does nitrogen differ from other elements of its group? 


BNI yendittersicoraian henelementsanits 
Nitya 


Dad lAltays 


| (1) Nitrogen is a gas 


Other elements of VA group are tetra-atomis 
Ps. Ass. Sb,. 
an (3) Other elements show limited no. 


(3) lsh 


trom +5, +3, & -3. 


The other elements of group V-A o 
combined states only. 


state as Well as in combined | (4) 


16s) fr dees mot form complexes due to non- | (S) Other elements which have emptye‘d” orb 
|p . ' 
3 rvd™ orbitals. accept electron pairs to form cone a 
a 

| (6) itis a typical non-metal. 


Ans: 9 reaia dissoly 
@) Nom fk 
This libemted chlorine cas converts the noble metals such as gold ade platimkm into o their water-soluble ¢ 
Se Why the elements of group WLA other than oxygen show more than two oxidation states? 


tron  Omenn orbital ea pro 
cron from P and.one electt Oa: 


cheueat oy 
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+4 oxidation state t eS ee 7 


+6 oxidation state 


4. Write down a comparison of the properties of oxygen.and sulphur. 


AnstmanSimilaritics 


i) Both oxygen and sulphur have same outer electronic configuration of ns? np’. 

ii) Both oxygen and sulphur exhibit allotropic forms. 

i) Both have polyatomic molecules. Oxygen has diatomic ©; while sulphur has S and:Ss molecules, 
iv) Both combine with metalsip the form of 0” and §* with oxidation state -2 : 
v) Both are typical non-metals. ; 


Dissimilaritics 
; Oxyaun 6 


There are two allotropie forms of oxygen ©; and O}. | There are three Tina fons ja sulphur, rhomblel 


mono clinic and plastte. 
It is gas at ordinary temperature, 


{Cis sparingly soluble in Water, 
Ithelps.in combustion. 
Oxygen is paramagnetic in nature 


It does not react with acid. 


It does not react with alkalies. It reacts with alkali solution and forms sulphides and 
Thiosulphates. 


It shows -2 oxidation state It shows oxidation state of -2, +2, +4, and +6. 


5. Write down the equation for the reaction between conc. H;SQ, and copper and explain what type of 


reaction-is it. 


— Sasa 
AnstmReactionibetween conc HisO; and, coppey 

Hot cone. Sulphuric acid reacts with Cu fo form Copper Sulphate and SO. 
Gxidston 


Cu” -2H, SO, Cu “SO, +2H,0-+ 50, 

Reduction 
In this reaction, the oxidation state of Cu is changed from “zero” to “2” in CuSQ; and thus Cu ts oxidized. The 
oxidation state of S in H:SO: is +6 whereas in SO; it is +4. This show that sulphur is reduced. 


Therefore the reaction is an onidation reductio& 


6. Which metals evolve hydrogen upon reaction with nitric acid? Ilustrate along with chernical equations. 
ANS] Magnesium,Caleium and Manganese give hydrogen with dilute nitric acid. 

Me = 2HNO > Mg(NOs): Nas) Hyg 

C2, ered eh .O; 2 —=——> Ca(NOr: =) is 

Mn, =2HNOx2 => Mn(NOs)sss Ha 
7. What is meant by fuming nitric acid? 


: : ~ Chapter 4 (Group VA And Group VIA Elements) Coke 


a Give the advantages of contact process for the manufacturing of sulphuric acis (H:S04) 


The advantages of contact process for the manufacture of HsSO, are given below:- 


(i) By using this process, we can gel H2SO, of any required concentration, 

i) As no by product is obtained during this process. So, it is a environment friendly process. 
(it) It is used in commercial preparations, 
(iv) Phe catalyst used ie. V2Os is solid. So, it can be handled easily. : 
DS ‘ 
9, Why is SOs dissolved in HySO, and not in water? ; 
When SO, is dissolved in 98% HsSO,, pyrosulphuric acid (oleum) is obtained, if 
HsSOxom + SOkg, ——=>_Hs820% ; 
Oleum ean be converted to sulphuric acid of any required concentration. By mising adequate amount of water, x 
HsSsO-3,7 H:O,, - > WhSOsa j 
While SO: is not dissolved in water directly because i 
fhe reaction is bizhly exothermic, 4 
i) SOs is less soluble in HO at high temperature, q 
is 


Qi) A dense fog is produced which does not easily condense. 


iv) Sulphuric acid of required concentration cannot be prepared. 


Deseribe 


Ring test” for the confirmation of the presence of nitrate ions in solution. 


ANSMmmRingitest 
His used for the Gontirmation of nitrate radicals, tn this test. to the 
FeSO; solution, Then cone, LESOs ts added along the inside wall of test tube. 


aqueous solution of salt, add treshly prepared 
A dark-brown ring is formed at the 


ENTS 


junction of two layers. 
TeSQ), 2 NO => FeSO, NO (brown ring) > ' 
(Nitrosoferrous Sulphate) ; 


nt giving examples. 


NO, is a strony oxidizing agent. Prove the truth of this stateme 


11. 


AnSamnNO Sistastronsioxidizingezeny 


NOs is a strony onidizing agent and oxidizes HeS to sulphur, ferrous sulphate to ferric sulphate did KT to iodine. 


(1) HaS.., ¢ NOs, ——+ 1,0), +S) + NOW 


(ii) 2EESO; + HsSO1 + NO; ——> FexSOa)xay + HOw 7 NO 


\ Wy 


( 


(iii) 2K.) 7 ZNO > IKNOs ay 7 Bis ce 
(Potassium Nitrite) a 4 

: or ‘One 

{2s Write down the chemical equations und names of the products formed asa result of the reaction of HNOD = 
with arsenic and antimony. ass) SS 

= 1 

. a 4 . 

IVS) 0 Arsenic and antimony are nietailoids they can be oxidized to their Corresponding acids shen react with Co 


* 


Nitric acid, 


As... 7 SHNO: SASSO, > 3NOQ + HO, 
C Arsene Whoa) 
—, ESbO}_, + SNOB Hg, 


Sa 


{tts usually prepa 
chlorine is passed over 
2F,,, + 3Cl.,, ———> 2PC1; 


iam iee-bath 
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65 
2) + Wmay also be prepare i ; 
( pe ilso}be prepared by the action of phosphorus with thionyl chloridge 
2Pn  ISOCh:, ———> — 2PElan #28050 + SHC : 
a HIN PLSAATS) 
‘ , we wird? * H 
14. POs isa powerful dehydrating agent. Prove giving example, 


pret ee ES WT FNS 
NSweub Oxasia/powertul dehydratingiagent 
Pe A Sur ’ : 5 ; 0) 
ie Le we powertttl dehydrating agent, thus, with HIN®;, HhSQO,. CULCOOLL and CsHsOH, it gives nannies 
pomtaonide, sulphur trionide, acetic anhydride and ethene respectively. : : 
GQ) — Reaction with Nitric Acid 


TUNOQsa | PO) —BLOg,, FARO) 
(Nitrogen (Meta Phos- 
7 : Pentaexide) phoric acid) 
(hn) Reaction with salpliirie acid 
PSO vag, tf Ps) SB SOF AHPOA) 
(Sulphur trioxide) 


(un) Reaction with Acetic Acid: { 
2CH MOON + POy,, ——>(CH\EO) Oy) + BUPOs aay 
; { : (Acetic anhydride) 
(iM). Reagtion with Ethyl Alcohol 


COM + DW ——=> Cal lg + ZHP OIG) =! 
(1) PENQ wisi ain RR) Neer con cern en aT aT 
(i) NO’ CI ee es p 
(iii) IhS*NO = ; 
(i,  PbINO.): —-) 
(\) NOs+IbO nee 
(i) NO ELSO, a; 
(vit) FINO. FEI =——=s) 
(iit) NOs + NEA fibsits 
Ui) HNO. COUNEL)> ==> 
(x) KNO,*HSO, ae 
Ans’ laa) 4P +10NO ns: 2P30% +5; 
ii) 2NO + Cl ——> 2NOCI 
iii) 11S +2NO — HLO-rN,O+ S, i 
iv) 2PbK(NO}); > 2PbO +dNO.~ O,- 
) 2NO: + HO > HNO, + HINO, 
yi) 2NO; Gs HSO, > NOHSO, + HNO, 
(Nitrosohy drogen sulphates 
vii) 2HNO:>2HI ———} 2H,O + 2NO +1; 
viii) HNO: + NH; —— NHNO, 
fArmoniurn Nitrite) 
ix) 2HNOsy CO(NH:): __> 2Ny + COs + 3ELO 
) KNOv* H.SO; a $y “KHSO, - HNO : 


(Potase uct tvare Hshat 
(Potassium hydrogen sulphate) 


ee 
—————— 
——o——————————aeae——————————eeeee 


What is langhing gas? 
——_————————————————————————————————————— 


When N:O gas ts mixed with lithe oxygen, if inhaled tor sufficiently long time produces hysterical laughter. fhus 


it is called laughing gas. [tacts as mild anaesthetic avent and usec) i dental suruer. 4 


eee 


B d : pds = 
On cooling, NO; is converted into yellow liquid which can be frozen to a colourless solid dinitrogen tetraoxide 


(N20,), If this solid is heated to 140°C, the mixture contains NO, and N20, but above 140°C NO) is converted to’ 
NO and O) molecules which are colourless. This decomposition is completed at 620°C. 


140° 620° 


NOx 5 2NOx) 2NO@® + Or) i 
Pale Reddish Colourless gases = 
Yellow brown ig 


18. How red phosphorus is prepared from white phosphorus? j 


Breparationlofired|phosphorusiirom| 
Red phosphorus is prepared by heatin 
upto 250°C in vacuum. The tetra-atom 


& white phosphorus in the presence of little iodine or sulphur as a catalyst 
ic molecules of red phosphorous combine to form macro-molecule, 


White phosphorus a Red phosphorus . 


19. What is the action of cold and hot water with P.O; and P;O,? 


SnSemWVithiColdiwaten 
o P,Q; reacts with cold water to give phosphorus acid 
P203(g) + 3H20. —> 2H3PO4,5) 
° POs reacts with cold water and metaphosphoric acid is produced, 
P2055) + HO — Z2HPO x) ; bs 
WithiHouWate 
° PO; reacts with hot water to form phosphine and Phosphoric acid , ee 
2P203(y) + 6H20(y — 3H3PO4(2q) + PH39) f 
° P20; reacts with hot water and orthophosphoric acid is produced, i 
P205(s) + 3H2O(y) —> 2H3PO4(eq) 


ae) | 
0. Why red phosphorus is denser and chemically less réactive than white phosphorus? ti 
ns Red phosphorus is regarded as a polymer c 


onsisting of chains of P, tetrahedral linked together. This makes'red be 
phosphorus denser and less reactive. On the other. | 


hand, in white Phosphorus each phosphorus, atom is linked! to. 
each of the other three atoms by coyalent bonds, The P-P bond length is equal to 2,21 A. The bond. angle is equal 


to 60° which suggests that the molecule is under strain and hence active in nature, ° 


l. Nitric acid acts as oxidizing agent while nitrous acid can 


15] 


FEIPS avy Oa Se ED 


izing agent. In nitrous acid (HNO 


: 2) nitrogen is in +3 oxidation 
2 acts both as an oxidizing and a 


reducing agent. : 


i" Sugar turns black on addition of conc. H2SQ,, 


| Conc. H2SO, has great affinity for water molecules, i.e,, it acts a 


all water molecules are taken up and carbon is left behind. *SehyGrating agent. When in contact with su 


C,,H,,0,, ENS 1904 1H,0 


Oxygen is a gas while sulphur is a solid. 


onger and hence, s 


THES C OOD ie 


Sie Pe sep wns 


Die.) 
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The Halogens: 
And The Noble Gases 


Qi Fill in the blanks. ; 


(i) The halogen with the highest clectronegativity is. 

(ii) HI is agent. secobeti 

(iii) | The only halogen acid which is not a strong;acid is 

(iv) Tincture of is a common antiseptic. 

(v) The halogen with the lowest melting and boiling points is 


(vi) _ Bleaching’powder is prepared from and: 
(vii) is the halogen which causes bums on the skin which heal slowly. 
(viii)) is used for making‘unshrinkable wool. ; 
(ix) A mixture of______and____is used for breathing’ by the'sea divers. 
(x) Noble gas used to fill'fluorescent tubes is : 

Auaswer Key. 


Ge = Iodine 
rw) | Fuorne Fy] (w) [Caton Ch Z 
vil) [Bromine | (ii | Bleaching powaer 


TGs), [80% He and 20% 0; 


Q2. _ Indicate True or false. 


(i) HF is used for etching glass, = 

(ii) | Hl is weaker reducing agent as compared to HF. 

(iii) Bleaching powder is completely soluble in water. 

(iv) The formula of perchloric acid is HCIO;. ; 
09) On warming, aqueous KOC! disproportionates S follows. 
(vi)  a-particles emitted by radioactive elements arejions of radon: 
(vii) — Radon is the only. one of the noble gases that is mdioactive. 
(viii) The molecules of the noble oe are’all monoatomic 

i i tric bulbs. 

a atts = SNe the largest amount:in atmosphere is krypton. 


- Answer Key. — ; i] ap [tae Lo | fae Lm Line) 
as [vy] Trae | Cx) | True | | Fas 


3KOGl — 2KGl+KCIO, 


Multiple Choice Questions. Encircle the correct answer. 


Which of the following hydrogen halide is the weakest acid in solution? 


aay UL (b) HBr (c) HI (d) HCI 
(ii) Chlorine heptavxide (C1O-) reacts with water to form. 
(ay Ey pochlorous actd (b).Chloric acid 2 
(e) Perchlorie acid (d) Chlorine and oxygen k 
(ity Hydrogen bond is the strongest between the molecules of: 4 
(uy TH “ iby HCI (c) HBr (d) HI * 7 
(iv) Which halogen will react spontaneously with Auyy to produce Au? | 
(ay Br (bi F. (c) Is , (d) Cl, | 
(v) Phe anhydride of FICLO, is: : : 
(arCloO: (b) ClO; {c) CLO; (d) CIO; 
(vi) Bleaching powder may be produced by passing chlorine over: 
(a) calcium carbonate (b) hydrated calcium sulphate : 
(ce) anhydrous ealerim sulphate (d) calcium hydroxide : 1 
(vii) Which halogen occurs naturally ina positive oxidation state? } 
(a). Fluorine (b) Chlorine (c) Bromine (d) lodine 
(viii) Which is the strongest acid? ; 
(a) HCIO (by HICIOS (c) HClO; (d) HCO, oe 
(i) An clement that has a high ionization energy and tends to be chemically inactive would most likely to'be: . : 
(aban alkalp metal (by a transition element (c) a noble gas (d) a halogen i f 
(\) Which of the following represents the correct electronic configuration of the outermost energy level of an 
element of zero (VHA) group in the ground State, ; ia 1] 
‘ 25! sree en 
erp (b) sp (c) sp (d) sp . << ers | 
Solved Exercise MCQ’s| . 
@Ro Arswer Reno Se . i 


HF is weakest acid because partially positive hydrogen ion is entrapped BAY 
highly electronegative fluorine ions. 


at) to) Perchloric acid 


Cl-O- + 1;0 —> 2HCIO; 
ClO- is anhydride of perchloric acid. 


(ai Racca sal 


(al) CIs Ch reatts spontancously with) Au, to forads\u *. so gold beeames dissolved)” 

| : due to formation of soluble chloride. Uhis Process Is used in uqua regia. J 
\V td) CL O- HEclo,; —j—- f 

! | H ASUS iho > GO0- 


j hr 5 
| (st) thy) Caletan his droxide 
i 


Llectronegativity difference between H(2.1) and F(4.0) is 1.9 whichis ~ 
mantimuni so t-bond is formed ayhich is ‘strongest. 


wand 


CarOls > Cl => CalOCHCl+ HO 


Bleaching Powder 


\ie yet | eae 
y NasidaSua BALLS 


or errs 


wai) | cd Tudine Ii NalO oxidation state ofl is +5 & in NalQ,. onid 
o ‘ y. OD 


(vind) ped HICTO, 1HICIO. ¢ 


ation state is +7. 
strongest getd because ONidation state 


of halogen increases and 


(¢) Fractional distillation of mixture of noble bases (d) all ae 
& Strongest reducing ngent is (D:G Khan 10) 
(a) HE ~  (b) HBr (c) HGl (d) HI Yas 
4. Among the given ionic halides which one have highest melting and boiling points (D.G Khan 10) 
' (a) lodides (b) Bromides (c) Fluorides 5 (d) Chlorides 
8. . Most powerful oxidizing agent (Rwp 08) 
(Ghee (b) Bry (c) F: (d) 1, 
6, —. Which of the following halogens is solid at. room temperature? (Rwp 09) 
(apks (b) Cl; (c) Bry (d) I 
a7, Gus used as 1 cooling medium for nuclear reactor is |. (Rwp 10) 
~* (ay Hs (b) Ely (c) He (d) SO; 
8. Which is used as 2 non-stick coating for cooking pans? (Fsd 08) 
(a) Freon (b) Teflon (c) Argon ~ (d) Rrypton 
9. The anhydride of HCIO, is (Grw 08. Fsd 09, Fsd Suppil0. Lhr 08, 09) 
(a) ClO: (b) ClO; (c) COs - (d) CLO: 
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| binding electrons are shifted away trom hydroven. 
jcompurativdls easily, ] 


and hydrogen is released 


wh 


. a) 


Mem 


Noble Gas has complete valence shell so it tends to be inactive. 
VIL A.group clements have eight electrons in their valence shell so their 
valence shell electronic contiguration is sip”. 


1. Which of the gases is.used|in bacterial lamps: ’ (D.G. Khan 08, Lhr 12) 
(a) Neon (b) Fluorine (c) Xenon (d) Chlorine 
2. Radon is used in radio therapy. It's best sourceis (D.G Khan 09) 


(a) Liquefaction of air (b) Radioactive decay of Ra - 226 - 


10. The hnlogen presentin Teflon is f (Fsd 10) 
(a) lodine (b) Fluorine 


Wl. Which is the strongest acid 


(c) Chlorine (d) Bromine 


(Sgr 09, 10. Fs 10) 


Gy) HClO (b) HCIO: (c) HCIO; (d) HCIO; 
1. Hydrogen bond is the strongest between the molecules of (Grv 09) 
(2) HCl (b) HE (c) HBr (ul 
13. Goiter is caused duc to the deficiency of So (Grv 10) 
(2) Fluorine SS (b) bromine (c). chlorine (d) tedine are 
ly. The strongest acidiis (Gr 11) 
(a) HF (by) HBr _ (uc: (d) HI “oe 
18. Fungicides are the pesticides which era (Gry 11. Ser 10) 
: (a) Control the growth of fungus(b) kill inseets (c) Kill plants | (d) Kill herbs aio} 
: x : : 
‘ilve ide is used in - ; 
= pee Sra (b) Photozraphy (ce) Ceramics (d) Gusoline 
17 The element which causes burn to skin that heels slowly ea (Lhr-t1) 
(a) (b) Ce (oc) Bry (di) Acid ; : 
i : Lhr 12) 
1k. Xenon has kinds of oxides: one ( 
ae ea a math (Grv 12) 
19. Which halogen is used as un insecticide? ‘ ie - 2 
(a) Bry (b) 1s (c) Ch (Wy) BS 


co 


10. 


17. 


18, 


The property of halogens, that indicated incorrect is 
(a) F>Cl>Br>l...... ionization energy 

(c) F>Cl>Br>l...... electronegativity 

The halogen that is most readily reduced is 

(a) Fluorine (b) Bromine 
Tincture of iodine is 

(a) Aqueous solution of 1, (b) Alcoholic solution of I, 

(c) Solution of iodine in aqueous K (d) Aqueous solution of KI 
What products are expected from disproportionntion reaction of hypochlorous acid? 
(a) HCIO, andCl,O (b) HClandCl,O 

(c) HCIO, and HCIO, (d) HClandHCIO, 

Fluorine is the best oxidizing agent because it has 

(a) Highest electron affinity (b) Highest E°q 

(c) Highest E°,.4 (d) Lowest electro negativity 
Which one of the following is the strongest oxidizing agent? 


(b) F>CI>Br>l...... electron affinity 
(d) I>Br>ClI>F...... density in liquid state 


(c) Chlorine (d) Iodine 


(a) HCIO (b) HClO, (c) HCIO, (d) HCIO, 
The colour of iodine solution is discharged by shaking with 
(a) Aqueous sulphur dioxide (b) sodium sulphate  (c) sodium sulphide (d) Sodium chloride 


Chlorine cannot be prepared by the action of HCI on 

(a) MnO, (b) NaCl (c) KMnO, (d) K,Cr,0, 
One gas bleaches the colour of flowers by reduction and other by-oxidation. These gases are 

(a) SO, andCl, (b) NH, andSO, (c) COandCl, (d) H,Sand Br, 
Elements of which one of the following groups will form anions most readily? 


(a) Oxygen group (b) halogens (c) nitrogen group (d) Alkali metals 
Slaked lime reacts with chlorine-to form 
(a) Ca(OCl), ()) Ca(CIO,), (c) Ca(OCl)Cl (d) CaCl, 


A substance X when heated with conc. H;SO, liberates 2 gas which turns starch paper blue. The substance 
X is / 


(2) Nal (b) NaCl (c) NaBr (d) NaNO, 
Available chlorine is liberated from bleaching powder when it is 
(a) Heated (b) Reacted with excess of acid soliition 


(c) Reacted with alkali solution (d) Reacted with water 
Bleaching properties of bleaching powder are duc to its 

(2) Oxidizing properties (b) Basic properties 

(c) Reducing properties (d) Disinfecting properties 
Chlorine acts as a bleaching agent only in the presence of 


(a) Dry air (b) Moisture (c) Sunlight (d) Pure oxygen 
When bleaching powder is treated with carbon dioxide 

(a) Chlorine is evolved (b) No reaction oecurs 

(c) Calcium chloride is formed (d) It absorbs the gas 

Among the halogens, the one which is oxidized by nitric acid is 

(a) Fluorine (b) Bromine (c)) Chlorine (d) Iodine 


Noble gases are chemically inactive because of 
(a) Mono-atomic nature 
(c) Low boiling points 


(b) Closed valence shell 
(d) Rare occurrence 


d The Noble gasea), 
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Of the follawing species, one which is non-existent 

(a) .XcF, (b) XeF, (c) XeF, (d) XeF, 
Xenon difluoride is Tes 

(a) linear (b) Trigonal (c) Angular ' (d) Pyramidal 
A radionctive element which can decay to give two noble gases, is 

(a) U3 (b) Ac??? (c) Th2? (G)) Ra~ 
The coloured discharge tube for.advertisement mainly contains 

(a) Xenon (b)'Neon (c) Helium (d) Argon 
XeF, on complete hydrolysis gives 

(a) Xe (b) Xe0, (c) XeO, (d) Xc0, 


Which of the following statements is not correct? 
(a) Argon is usedjin electric bulbs 

(c) Half-life of radomis only 3:8 days 

Green vitriol is formed by 
(a) FeS, +CO 


(b)'Krypton jis obtained during radioactive disintegration 
(d)/Helium is used in producing very low temperatures 


(d) FeS, +€O+G€O, 


(b) FeS,+H,O+0, (c) FeS, +H,O+CO, 


Additional MCQs 


Which.one of the following has maximum bond energy? 


(a) F2 (b) Br (c) lz (d) I, 

~The most inert among the noble gases is: i : 
(€)) Neon (b) Argon (c) Xenon (d) Helium 
Chlorine occurs in: ; 
(a) Free state (b). Combined state _ (c) Both aand b (d) None ofithese 
Cl; when reacts with cold and dilute NaOH, it forms: 
(a) Hypochlorite (b) Chlorite (c) Perchlorate (d) Chlorate 
Which one.of the following is not use of chlorine: { : 
(a) Formation of PVC ‘(b) Formation of mustard gas 


(c) Disinfectant and bleaching agent _(d) Formation of sodium chloride 


Colour of which halogen is not correctly related: 

(a) F2-Colorless (b) Cl,Greenish Yellow 
(c) Br2-Reddish brown liquid (d) Iz-Greyish black solid 
Which of the following halogen form maximum compounds with xenon: 


(a) F; (b) Clz (c) Br (d) I; 
ee ee 
n which com ’ 
.@ Noh in Ba state of wet +1 are named as: es 
Pa eae (b) Per-ic om (c) -ous pis (d) Hypo-ous acid 
Thi fit ees eR ARG), es ae rietan (d) Ionization energy 


' (a) Energy of dissociation : ee 
Smaller quantity of chlorine reacts with ammonia to form: 


(d) SO; ————————— ee eS 


(ay N (by NCI; (c) SO: f 
14. Whatis the color of bromine? P iS 
COiRedtich Brown ih) Orange red (co) Yellow (d) Green i Greneniiel = 
2 i , ‘ ine ; treater the yo). greater will be oxidizing ¢ . 
Lx Bleaching powder reacts with a concentrated solution of ammonia to give: : > F : “oo = wee ing Sharacter 
(a tivdioven vas (0) Nittogen gas (Gr ONx een gas (di Chlorine gas B In HC 10. the oxidation state of chlorine is “+17 due to which removed of “O° is 
Boe : - i quite casy So itis powerlul oxidizing agent. 
16. What is the colour of bleaching powder : if: — p ——SS 
tay Bhite (b) Yellowish White (ec) Green (d) Red } } SO: + I) > 21hO -—.. H-SO; + 2H 
OR eo E NaCl doesnot evolved Cl 
a ee treated with acidie MnOs. 4 
j 
f 
1. (c) Xenon Xenon gas is used in bactericidal Taps as hills bacteria. i (e) Ca (OCHCI > Ch > Carochnch= 1h oO 
2. (d) all Radon can be obtained from liquefaction of air, fractional distillauon of minture ' Bleaching powder 
. t | — 
ases & hy radioactive decas of Ra - 220 ¢ iv Nal 
Tp es 2, SWTe - : 
Ru —— "Rn Ue a (b) Reneted Withiexcess af “CHOCH) C= HL SO, = > CaSO, S1her Ct 
3. | (d) HI HI is strongest acid and easily releases hydrogen so itis strongest reduemy acid solution. | (encore) 
- - a * q Gy) Onidi7ing properties This bleaching actions. ducto genention of hypochlorite on LOCI )in aqueous 
| Wity Value so route bonds formed bs iv: u Ray = : 
, <y sa : - ~ ae SOUT 
| melting and boiling point of fluorides have highest — — 
= —y ; , as J Mixture -O- Cl, ——- ICI = [¢ 
3. (c) F; 2) of dissociation and highest hydration energy so i+ +s highes - (DRS tury H:0.*.Cls ahICLZ {9} 
; Coloured compound = [O} — > Colourless compound 
: : j 
b. (dj Ts ym temperature because it has highest polarization due to large i lo. 1 () Tbabsorbs the eas Bloachine powder absorbs COs 22s and torms CaO 
As a result. intermolecular forces are stronuest. : sled | CarOChCl - CO; - CaCO. + Ch 
| i= | (c) He I i noble gas which provides cooling medium for nuclear reactions. ; 17 Paty odin THO) = TONG. — SHO 
: - - > = — - - iuly lo e et : Rakes = 
S: | (b) Teflon reton ts polymerized terratuarocthylene |-Cl. — CF! 7 = 
9 | dy ¢ THOS | ty Say. Tt 1S. ] (bo Closed vitlence sheli Dae to closed valence shell thes Obes dupletior ccterinile and arechrenincalty 
: eh Se esa Inzeuve 
} 10. | (hy Fluorine | Teton is Mratuore-ethy lene }-CPs —Chs-} ia his. | 
: r F ae -nas if . 
11. | (d) HCIO, The onidat fin HC lO: Sic dic to which | h@n electrons are i 
| f 
| t or reel of thyroid] Boner ay 5 
14. | (dy HI Hl ts strongest acid due to weak He | bond. ; il | (b) Neon Neon ts used tn advertisement signs, 
18. (1) Control the growth of Fungi — fungus : cide —to hi ity 23. | (by NeO, Nek, —1hO——>-NeOF; = 2 
fungus. Ole NeOF, - 211.0 —> Xe0 - 4H 


omide (AgBr) ts obtained by the geiiitinal Br, 


OO Salt gr 


Radon is obtained during radioactive disinicg 


Rao ——» Rn > He* 


(b) Krypton is obtained ration 
during radioactive 


“disintegration. 


Me ease rr Iisatihealol H 
omMime car vo DUNS at heal owl, 


(b) F>Cl>Bre>I1 


aaa .-clectron affinity 


aie) 


; Smile ulmi alan haa 
1) mod) than that of F¢which is™ Bond eneras of Cl. iS 242.67 KJ mio] which is maximum 


(d) Iodine 


— oe 


weursas Cl and alse in the torm ol mans Snot su TNSCTE 


st . SE CUCCY ORERuSe Hts weak o tdiving advent due to low C ivlorine « 


1) Se ; - - Te Cl. - DNaOH => NaC lL - N 
Kl gree o sui aiiscous tT and KY GBsolved in rectified aleohol. His u ed as antiseptcs 
<i - iC ; SS uUy uids < = A 
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Mustard gas is formed by . 
_CH;—CH,— Cl 


CH, = CH; + $,Cl,— S$ + §$ 
. : SCH,—CH,—Cl 


(Mustard Gas) 
6. | (a) F; — Colourless F, has pale yellow colour. 
7. 


L@F | XeF; ; XeFy : Xe Fs , XeOF, etc. 


8. | (d) HIO; 1, Os reacts with water to form iodic acid. 1,05 + H,O —> 2HIO, 


9. | (c) Krypton Krypton is a noble gas and chemically inactive so it exists in monoatomic form, 


10. | (a) XeOF, | In XeOF>, oxidation state of Xe is + 4 : 


11. | (d) Hypo — ous acid | e.g., Hypochlorous acid (HCIO), in HCIO Oxidation state of Cl is‘+1° Bes, 


12. | (d) Ionization energy Oxidizing power depends upon energy of dissociation, electron affinity and heat 


of hydration and is independent of ionization energy. 
| NH; + 3Clh—> NCI; + 3HCI 
| Bromine is a liquid of reddish brown colour. 


| 3Ca(OCICI + 2NHy —> 3CaCl; + 3H;0 +N; 


(b) Formation of mustard gas 


13. | (b) NCI 
Ad, (a) Reddish Brown 

15. (b) Nitrogen Gas 
16. | (b) Yellowish white 


leeStontyAncwens( Questions 


1. What are disproportionation reactions? Explain your answer with an example. 


Bleaching powder is a mixed salt. 


“A reaction in which a specie (molecule, atom or ion) is simultaneously oxidized and reduced is called 
disporportionation reaction”. 
Example: ~ 
Reduction ih 
Vv Vv 


0 -1 +5 
6NaQH + 3Cl, > SNaCl + NaClO,+3H,O 


(aq) 4 (aq) 4 (aq) 


Oxidation ( Soduim ) 


Chlorate 


is 

—} 

=i 
| 
{ 


eT re as oro 


Toe 


cos 


Tea Re See eee 


Te, 


a es 


—_——- 


This reaction is a disporportionation reaction because the zero oxidation state of chlorine atém in.Cl, is converted | 


to —1 in chloride and +5 in chlorate. S 


CE : 
2. How the halogen acids are ionized in water? woe 


Ans The halogen acids in the gaseous state are essentially covalent, Ip aqueous solutions, however, they ionize and eet 
Ve h > - Tn 

as acids. HF is only slightly ionized but HCl, HBr and HI are almost completely ionized, i.e, the relative strengtt 
increases from HF to HI. HF is the weakest acid and HI is the strongest acid $ 


——f 
a 
- — a 


3. Why HF is weaker acid than HCI? 


AnstmmHFlistalweakeracid i} 


A substance which has a tendency to give proton (H ) ina ion i oe 
SUSE S : g nh aqueous solution is cal i rength of) & 
acid is directly proportional to its proton (H’) releasing power. ledlacld: The “= 


ea, 


In HF strong hydrogen bonding is present and partially positive hydrogen is entrapped between two strong 


electronegative fluorine atoms.Consequently it become difficult for proton to be ionized in water which makes it 


weak acid. 
b+ +8 


‘On the other hand in HCI dipole-dipole interaction is present which is H A 

weaker than hydrogen bonding. Therefore proton (H*) releasing power of ‘ N / 
HCI is more which makes it strong acid. OE FE 

Ye NAV, 


i & fs & 
steer HC] ssssees =f nenens Ha] sven 
4, In the following sets, arrange the substances in order of the property indicated. Give reasons. 
(a) Increasing acidic character HCIO, HGIO, , HGIO;,, HCIO; ; 
(())) Increasing oxidizing power Fy, Cl, , Br, h . L 


RUSMEATrangcland)givciceasonst 
(a) Increasing acidic character; 
Reason: ‘ 
The strength of oxy acids of Halogens increases with increase in Number. of oxygen atoms, As the oxidation state 
of halogen atom in oxyacids increases, the bonding electrons are shifted away from hydrogen atom and tendency 
of molecules to lose proton increases. This account for increasing the strength of oxy-acids. 
a 
t 
H—O— -Cl>0O : 0 
1 
: 0” 
Thus increasing order of acidic strength of oxy-acids is 
HCIO < HGIO, < HCIO; < HCIO,; 
(b) — Increasing oxidizing power: 
Reason: : 
The oxidizing. power. of halogens depends upon following factors: 
(i). Energy of dissociation 
(ii) “Electron affinity of atoms. 
(iii) Hydration energy of ions 
(iv) Heat.of vapourization (for Br2.and'I2) = ; ; 
If halogen has low energy of dissociation, a high electron affinity and a higher hydration energy ofits ions, it.will 


have high oxidizing power. 5 
Thus, the order. ofiincreasing oxidizing power of halogens is * 
Il, < Br. < Cl, < F, 


5. What is Iodized salt? 
Ans lodizedisalt 
“When common salt (NaCl) contains 0.02% Kliby weight, itis called iodized salt”. 


° Sodium:iodide can:also'be used 'in:common salt:to-get iodized salt: 
Diet with unsufficient iodide ions leads to an enlargement of “‘thyroid’(Goiter): To ensure the| presence of iodide 


ions in the diet, iodized table salt is used to prevent goiter. : 
6. “What are Freons and Teflon? o = | 
a es ar of. = 

“Freon is the comme : ; 

° Fluorune is.used for. preparation of-freons. i 


reial‘name-of:low-molecular.-mass Fluorochlorocarbons.” 


£ ———— 


Uxample:- 


F 
| 
== iC —F 
Cl — .€—F Cl | 
Gl F 
s . ifluoromethane™ 
~Dichlorodiuoromethane Chlorotrifluc 


Uses: 


= F F a 
broons are being used as refrigerants and aerosol propellants. eae ees 
: : 4C—C} BE 
Teflons: i yn ‘ae 
“Htis a polymerized tetra-Muoreeths lene compound”, eo fx Syae 
Fluorine ts used te prepare Teflon r 
Uses: 
GO. Wasa ylaaole plastic which resists the action of oxidants, acids and alkalies. 
(Hi) Correston proof parts of machinery are made of it ot 
(it). Has used for coating the electrical wiring. : ie: 
Gv). His uscd as an non-stick coating for cooking pans. el 
z Arrange the following ions in order of increasing size: kg Gli Br % 
RWS} Ina wrecp tome radi as in mereasing order from top to bottom with the increase in no. of shelly and shielding 
eftvet and decrease of attaciions of electrons towards nucleus. Fluorine is present at the top of VIFA group and” 
Nsdenh yis smaller as compare te the size of 1 ton 
Phos the aiensement of given ions in inereasing order is a 
eG SyBae cel ee 
$. Why todine has metalhe luster? Se 
BY; Metallic Luster of iodine is due to the excitation and than de-excitation of valence electrons.1ue to bigger size of 
ee _ 


> - 
roding Molecule Valence electrons experience weak nuclear attraction. When light falls on iodine surface weakly 
bounded valence electrons by absorbing energy go into excited state. These excited clectrans when de-excite they — 


enubenerss inthe form of radiations. These radiations give greyish-black metallic luster to iodine. - 


9 Which halogen sublimes to violet vapours? 


WG; A substance which upon heating directly converts into vapours without passing through liquid phase is cal ed 
sublime.” - = = 
Among halogens F; and Cl: are gases at room temperature while Br) exists as a liquid and on the other [3 
solid. Due to having weak intermolecular forces halogens convert into violet Wapours -upoiheatiny. 

10. Which halogen is used as an antiseptic? x 


Xie 


11. 


Both chlorine and bromine are used as antiseptic. 


Which halogen is used in water treatment to kill becteria2) — - 


i Chlorine. : Y ; 


» de Name the gas, which is used for earthquake prediction. 


Ra iy 
fel Among. noble vases. radon (Rin) being radioactive is used for earthquake prediction. - 


13. Name the gy 


is. Which is used in bactericidal lamps. 


Ans! Xenon (Xe) is used in bactericidal lamps. 
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» 14. Why HGIO; is stronger acid than HBrO;? E 
4 EEE Ee 


* The oxyacids of chlorine are stronger than the corresponding oxyacids of bromine. Which are in tim stronce: 
then the corresponding oxyacids ofiiodine. It is due to : 
* Decrease in electronegativity of halogens down the group. 
* Increase in the size of halogens. 


That’s why HCIO; is stronger acid than HBrO3. 
15. Why is the electron affinity of fluorine less than chlorine? 


The electron affinity of fluorine is lesser than chlorine because electron affinity is actually sum of two energies. 
() Energy required to Overcome repulsion of electrons already present in the valance shell. : 
(¢)) Energy released after the addition of electron because atom gets stabilized 


In case of Fluorine due to small size, repulsion of electronic cloud is so strong that large amount of energy # 
required to overawe the repulsion. Therefore, overall value of:E.A. becomes less than chlorine. 


Electron affinity of Fluorine = 322 kJ/mole = 


; Electron affinity. of Chlorine = 349 kJ/mole * : Ax: 
a Eye 


16. The viscosity of water is more than HF. Justify. = 


Pure liquid HF is strongly hydrogen bonded and is a viscous liquid but its v 
absence of three dimensional network of H— bonds which occur in H20. 


iscosity is less-than water due to- 


of 53 
UNS G 
= fF oe Ay Ni os i a Ni 
Np oa \w od Paw 
ror ‘ope Hoo!” “g3 H 
Nip 
H-bonding in HF HZ 


H- bonding In H,O 


17. Fluorine is restricted to only -1 oxidation state. Why? 


ans Fluorine is restricted to only -1 oxidation. : 


The reason lies in the fact that: fluorine contains 7 electrons in its outermost shell and it needs only 1 electron to 
atom configuration of nearest noble gas. As it is easy to add | electron then to remove 7 electrons, Thus-the 
oxidation state of fluorine is -1. : 


18. Boiling point of HClis lower than HF. 
Ans! 


In HF, there is one hydrogen bonding per molecule. It is, therefore, an associated liquid.'No hydrogen bonding is 
present in HCl. Only van der Waals’ forces are present. That is why boiling point of HCI (-85°C) is lower HF 


(19.5 °C). 
19. F=F bond in fluorine is weaker than Gl-Cl bond in chlorine. 


The dissociation energy of F-F'bond (154kJ/mol) is lower than Cl-Cl bond (243kJ/mol). The low dissociation 
7 energy of fluorine is due to highiinterelectronic repulsions between non-bonding electrons in the 2p-orbitals as the 


size of fluorine atom is small. As a result F—F bond is weaker than Cl-Cl. - ao 


20. Bleaching powder loses its bleaching property. when|keptiin.an open bottle for-a'long time. 
Bleaching action of bleaching powder is due to release of Cl) at the time of application. Ghiorine-is lost by 
bleaching powder on long standing in open air by the following two processes. 

(a) CaOCl, + COx(air) —> Ca€O;~ Cl; 

(b) 6CaOCl ——» 5CaCl, + Ca(ClO3)> : 

Thus, CaCl, and Ga(ClO3): do not release Gl, at the time ofiuse. 

: perty is lost by bleaching powder on exposure for long-time. 


Hence, bleaching pro 


218 Halogens are coloured. 


nist Hialozens absorb part of the fight in the visible region which cause excitation of outer electrons to higher energy f 
levels. The excitation eneruy depends on the size of the halogen atom, the smaller the atom, the greater is the | 
ecitation energy. Thus, fluorine absorbs violet light and thus appears yellow (complementary colour). As different | 
colours are absorbed by halogens, they display different complementary colours also. iy 


on Halogens are strong oxidizing agents, 


nn aa a a ————————————————————————— 1 3 a oe ; “ 
| Transition Elements 
= Tree . : — z SE SES MOHES' 
EWS! — Halosens act a strong oxidizing agents because they have high tendeney to accept electron i.e. they have high - y. 
fn —= — = = - 


electron alfinity values. Their reduction potentials are high (positive) and decrease from F to I. Thus, oxidizing 


nature deereases trom F toh. 


23. Phe bleaching action of chlorine is permanent while that of sulphur dioxide is temporary. 


Anish Chlorine bleacine action is due to oxidation while that of sulphur dioxide is due to reduction. Hence. the f a 
substance bleached by SOs is reoxidised by the oxvgen of the air to its original state. ‘ : Q.  filintheblanisas 
24. Pure HI kept ina bottle acquires a brown colour after sometime. ; (1) The property of paramagnetism is due to the presence of ____ electrons. 
BS! Hl is strong reducing agent. It is even oxidized by oxygen of the air. The iodine is liberated which is dissolved in { (ii) MnO) ion has colour and Cr,O; has colour. 
solution imparting ita brown colour, ; (iii) When potassium chromate is treated with an acid _is produced. 
25. Why most of noble gas compound involve only fluorine and oxygen? t (iv) The deblock elements are located between ——_—ind ___ block elements. = 
= ; i (Vv) Oxidation number of Fe in'ky [ Fe (EN)A] is Whilein K; [Fe (EN),] itis _ 
IG} Any chemical reactivity shown by noble gases may be attributed on their tendency to lose electrons. For this | (vi), Lhe'presence of in a metal promotes aan ary 
reason. the combining atom must be highly electronegative. SO as to accept these electrons. Xenon torms stable | (vii) copper is in contin ithaluminum. — gets corroded. ‘ 
compounds only with the most electronegative elements: fluorine (E.N = 4.0) and oxygen (E.N = 3.5). a ot : 3 ip LR pat emo 
- CAS j (vii), Complexes having sp'd’ hybridization have shape: 
ie ; (ix) In naming the complexes, all the ligands are named in wat 
: (69) In an aqueous solution CO," and Cr,O® exist in the form Ofieedine 
F Answer Key : / 
f Pi) [Unpaid Gi) [Purple orangered | 
; 
| ) 
q (ix) (s) 
, ~ } . : Sick 
q Q2. __ Indicate True or false. Lae 
; (i) A substance which is attracted into amaznetic field is said to-be diamagnetic. \ 
° 4 (ii) Compounds of the transition elements are niostly coloured. 
- i (iii) Fe’ ions-are blue when hydrated, : 
. i (iv) An extreme case of paramagnetism is called diamagnetism 
9 (\) Tin plating is used to protect iron sheets from corrosion 
(vi) In. galvanizing zine prevents corrosions of tron, aoe : 
a. (vii) Tin plated iron gets rusted more rapidly when the protective coating is damaged than the unplated iron, : 
(viii) ‘The name of antonic ligands ina complex ends in suffix, ©. ; 


2) (ix) Pig iron contains greater percentage, ol carbon that steel, 
(x) Complex compounds having dsp? hybridization have tetrahedral peometry, 


Answer Key 


Chapter 6 (Transition'Elements) 


Q3. Multiple Choice Questions. Encircle the correct answer. 


(i) Which of the following is a non-typical transition clement? 

(a)Cr_ (b)Mn _ (c)Zn . (d) Fe 
(ii) Which of the following is a typical transitions metal? 

(a) Sc (b) Y 


(c) Ra (d) Co 
(iii) © f-Block clements are also called. : 
face (a) non-typical transition elements (b) outer transition clements 
. (c) Normal transition elements (d) None is true 
(iv) The strength of binding energy of transition elements depends upon 
(a) number of clectron pairs . (b) number of unpaired electrons 
(c) number of neutrons (d) number of protons 
(v) Group VIB of transition elements contains 


(a) Zn,Cd,Hg, (b) Fe, Ru, Os ‘(c) Cr, Mo, W (d) Mn,Te, Re 
(vi) Which is the formula of tctroamirechtoronitroplatinums (TV) sulphate? 

(a) [Pt(NH;),(NO,)]SO,. (b) [PtNO,CI(NH;, ), ]SO; 

(c)[PtCI(NO, )(NH,),JSO, (d) [Pt(NH,), (NO, )CI]SO, 


(vii) The percentage of carbon in different types of iron products is in the order of 
(a) cast iron > wrought iron > stecl (b) wrought iron > steel > cast iron 
(c) cast iron > steel > wrought iron (d) cast iron = steel > wrought iron 
(viii) The colour of transition mets! complexes is duc to 
(a) d-d transitions of electrons (b) paramagnetic nature of transition elements 
(c) ionization (d) loss of s- electrons 
(ix) Coordination number of Pt in [ Pt Cl ( NO,) (NHG).]* is 


(a) 2 (b) 4 (c) 1 (d) 6 
(x) The total number of transition clements is 
(a) 10 (b) 30 (c) 40 (d) 58 
a e \] . 
Solved Exercise MCQ’s' 
(i) (c) Zn ; Zn does not have a partially filled d-orbital either as element or in any. of its f 
oxidation state, so it is non-typical transition element. i 
(ii) | (d) Co Sc and Y are non-typical transition elements, Ra is not a transition element but i 
[ Co is a typical transition element. ot 
‘| (iii) | (d) None is true f— Block elements are inner transition elements. a 


————— eee 
(iv) | (b) Number of unpaired Greater the number of unpaired electrons, greater the bindingenergy. 
electrons 
(v) | (c) Cr, Mo,W 
(vi) "| ©) [Pt Cl (NO;) (NHS),] SO, 


(c) Cast iron > Steel > 
wrought iron 


Group VI B elements are typical transition elements. - : ; : b 


Pt is central metal atom and Gl, NQ, and NH; are ligands. 


Wrought iron is the purest form of iron having least percentage of carbon. 


(viii) | (a) d-—d transitions of 


When d-orbitals are involved in, bonding, they split up into two energy levels, 
electrons 


one set has a higher energy than the other. Electrons residing in low energy d-| 
orbitals absorb a part of visible light and jump to high energy d-orbitals. 


Cl, NO, and NH; are monodentate ligands so donate one electron pair to Pt each: 
Hence, coordination number of Pt is 6. 


1: The central metal atom or ion along with ligands is called a : (D.G Khan 08 
(a) Coordination number c() Coordination sphere (c) Chelates (d) None of these | 
2s Following is non-typical transition clement. Atomic numbers are within parenthesis (D.G Khan 09) 
(a) Cd (48) (b) Ma(42) (c) Gr. (24) _ (d) Fe (26) rae 
3. The non-typical transition element'is (D.G Khan 10, Srg.09, Fsd 12, Fsd Sup 10, Grw 10) 
(a) Cr (b)Mn (c) Zn (d) Fe a( 
4. Formula of chromy! chloride is . Noes : (Rwp 08 
(a) Cr,OCl, (b) CrO,Cl, (c) Gr,0Cl, (d) Croc, 
5. Group VI-B of transition element contains | f * (Rwp'10, Grw 09, Lhr-08) 
(a) Zn, Cd, Hg (b) Fo, Ru, Os (©) Gr, Mo, W (d)'Mn, Te, Re 
6. f-block clements are also called Hy qlenirentiopieanal (Fsd 08 
(a) Non typical transition clements (b) f)uter transition clements 
(c) Inner transition elements i (4) !Yone of these . , 
7. Which is a typical transition metal Te petal Ma es (Fsd 09 
(a) Se (bY ORs (d) Co let 
8 , The colour of transition Mctal comploxes [5 duc to (Ed 10, Lhr 12 
(a) d-d transition of electron (b) [on}zation : 
(c) Paramagnetic nature of transition elements (d) loss of s-electrons 
9, _. The co-ordination number of the transition clement in [€o(NO,),(NH,),] (Ser 10 
(a1 3 ©6 (@)7 | 
10. The percentage of carbon in different types of iron products in-the order of (Grw 08 
(a) Cast iron > wrought iron > steel (b) Wrought iron > steel > cast iron - tex: 
(c) Cast iron > steel > wrought iron ((:)) Crst iron = steel > wrought iron oe 
11.° Which metal is used in the thermite proceso because of iis activity F : (Lar 05 
(a) Iron (b) Copper (c) Aluminium (d) Zinc 5 
12. Oxidation number of Fe in kK, [Fe(Cti),] b ; | (Ly 05 
(a) +4 (o)4+20— (©) +6) ; @4 
13. Coordination number of Pt in [PrC#(NO,)(NB,), J" & i (Car 1 
(a) 12 - = 4: . TIES (d)6 ; 
14. Following property of traaaition elements docs not vary.>" [th a regular pattern Seine (brit 
. (a) Binding energy (b) Melting point (c) G valent radius (d) Cationic radius 
15. Mild steelcontaimscarbon’ - oat | (hr a2} 
(a) 0.1 10 0.2% (0) 02 100.7% On (€) 0:1 100.6 % aS 
e of carbon in steel b SEA iit ; crore x 
16. auseee ~ (0) 0,12 to 820% {co} Ho toe ©2010 4.5% eer 
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Brass, bronze and German silver have one metal in common. This is 


cap Zn (b) Cu (c) Fe (d) Al 
Which of the following pairs of ions is colourless? 

(a) ais .Gue (by Co™.Fe™ (c) Sc’ .Zn7” (d) Niv.V*" 
Which of the following elements does not belong to first transition series? 

(at), Fe (b) Cu (c) V (d) Ag 


The property, which is not characteristic of transition metals, is 

(a) Variable oxidation states (b) Tendency to form complexes 
(c) Formation of coloured compounds (d) Natural radioactivity 
Among the following outermost configuration of transition metals, which shows the highest oxidation state 


\ 


(a) 3d°4s° (by 3d 4s tc) 3d°4s' (d) 3d°4s* 
Which of the following ions has sniallest radius? 

(iy Mn (b) Ti (ce) Nin” (d) V> 
The yellow colour of chromates changes to orange on acidification due to formation of 

(ay (Gr (by Cr.Oe (c) CrO, (d) CrO, 
The electrons present in the penultimate orbit of coinage metal atoms are 

(a) 8 (b) 18 (s)p2: (d) 32 

The formula of haematite is 

(ay FeO, ‘ (b) becO, (c) (Fe: @} (d) FeS, 

In the extraction of iron in the blast furnace, the reducing agent for the ore is 

(a) Carbon (b) Carbon dioxide (c) Carbon monoxide (d) Silica 
Acidificd potassium permanganate is decolorized by 

(a) White vitriol (b) Laughing gas (c) Bleaching powder (d) Mohr’s:salt 
Bessemer converter is used in the manufacture of 

(a) Pig iron (b) Wrought iron (c) Steel (d) Cast iron 
tran is protected by coating it with a thin layer of 

(ay Cu (b) Pb (c) Zn (D) My 


An explosion takes place when cone. [1.SO, is added to KMnOy;. Which of the following is formed? 
(a) Mn,O- (b) Muso, (c) MnO, (d) MnyO,” 
What is the shape of Fe(CO), molecule? j 
(a) Tetrahedral (b) Trigonal bipyramidal 
Lanthanides and actinides resemble in 

(a) Electronic configuration (b) lonization state (c) Oxidation state 
A complex compound in which the oxidation number of metal is zero 
(a) [Ni(CO),] (b) K,[Fe(CN) ] (c) §Pt (NH) JO, 
All ligands are 

(a) Lewis acids (b) Neutral 
Complexes with bidentate ligands are called 

(1) ligands (b} Complexes 

The pereentage of carbon in medium earbon steel is 
(a) 0.7-1.5 5 (b) 0.1-0.2 


(c) Octahedral (d))Square pyramidal _ 


(d) Formation of complexes 
(d) K,[Fe(CN),] 


(c) Lewis buses (d) None of these 


(c) Chelates (d) None of these 


(c) 0.2-0.7 (d) 1.6-2.00 


is) 


a 
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Phe colour of potassium permanganate crystalis 


(a) Black (b) Yellow 1) Dark purple (d) Green 

Which statement about the complex K; [Cu(CN),)/is correct 

(FD) Its name is potassium {ctracyanocopper (1) 

(b) In nS complex coordination numberof central atom is two 

(i) Ligands attached to central/atom are Positive e . 
(Cy) Central metal atom is present in negative sphere : 


Painting prevent/the corrosion of metal due to 


(i) The formation of protective laver (b) The formation of matel oxide protective layer 


(c) The formation of metalipaint complex‘ (dj The formation offhighly reactive layer of hydroxide 


Stainless steel is 


(a) Compotind (b) An element (3) (dixture (d) 100% pure Iron 


. Puddling furnace.or reverberatory furnace is used to maaufacture 


(a) Stainless steel from pig iron 
(c) Stainless steel from wrought iron 


(b) Wrought iron from cast iron 
(d) High steel from medium steel 
Which furnace is used to prepare steel: “se 
(a) Blast furnace (b) Puddling furnace (c)'Bessemer furnace 
Which of the following ions is readily able to donate electrons? 


(d) None of these 


(a) AP’ (b) Fe" (c) Zn?” ~ (d)\Mg" 

Which one of the following materials cannot be used for protective coating of objects made ofiron. 

(a) Grease (b) Zinc (c) Sn (d) Mg 

Which species does not:act as ligand in the formation of complexes: 

(a) Noy (b)OH | (c).Cl (d) NHy : 


Which substance is not charged in open hearth furnce for manufacture of steel. 
(a) Cast iron (b) Steel scrap (c) Quick lime . 

Which one of the following is bidentate ligand? 

(a) Cyano (b) Chloro (c) Acetato (d) Oxalato 
In bessemer converter, air bubbles from'stcel are removed by adding small xmount of 


(d) Caustic soda 


(a) Carbon (b) Silicon (c) Aluminium (d) Carbon dioxide 
The aqucous solution of which substance is green in colour 
(a) K,€rO, (b) K,En0; (c) KMn@, » (d)/K3MnO, 
Galvanized iron is protected by a thin layer of: : 
(a) Cr (b) Zn (c) Sn (d)/Pb 
Cr is in +6 oxidation state in \ 
(a) Cros? (b).Cr0;~ (c) CrO3Cl; (d) All ofthese 
In acidic medium, potassium dichromate acts:as: 
(b) Reducing agent (c) Acid (d) | Base 


(a) Oxidizing agent 
The melting and boiling points ofjtransition clements are: 


(a) Low (b) normal (c) Very high | 
EDTA isa ligand: : ‘ 


(a) Monodentate 


(d) very low 


(d) None ofthese P| 


(b)|Bidentate _(c) Polydentate} 


When some ligands are attached to the centralimetal atom or ion it is: called 


Chapter 6 (Transition Elem 


. 85 
(a) Double,Sait (b) Common salt (c) Complex: ee (d) None — 4 | GG es 
ese vin’? in strongly basic solution produces: ‘ rH lonic radius Cationic radius of transition elements vary so irregularly that there is no trend 
fo) BinO1 (b) MnO, (c) MnO; ess : giventoithem., | 
a4 ‘he empty spaces between atoms of transition metals in their crystal Intiices are called f 15. |(@)01to02% [Mild stelisfirly soft, malleable and ductile Inean boforged | 
(a) interstices (b) Vacant spaces _(c) Valance spaces (@) Allofthese [16._](@)0251025% | [ teelipanalloy of ton containing carbon, PS, Siand Mn. | 
22. Vehich one of the following ions is coloured fs = 
@Aly (b) K* (c) Fe** (@) B* F ry. | 
23. Which of the following elements is ferromagnetic ea = i ne E 7 (b) Cu Brass: Cu—60—80% a Zn 40 20% 
: @ Carbon va ene tc) Cobalt ; . _ | Bronze:Cu 75-90 % Sn 25 — 10% ‘i 
24. gsemer converters ¢ e get: : a | sy . 
6 i oa (b) Steel (c)Chromium (d) Sodium 4 — a peu 36% —— Zn 2h NB 
268, Potassium chromate is: * . i 3d°4s? is the valence ‘shell electronic configuration of Mn which shows the: 
(a) Yellow crystalline solid (b) Red crystalline solid 4 highest oxidation state. ; Sieh 
(Dark purl esti sli (Blue erytaline soi | 


7 


(b) Cr; O77 2CrO,? + 2H? —= Cr, 0; + H,0 


On acidification, the chromates are change to dichromates which have orange 
colour. 


eae ANSWERS TO MC 
[Previous Boards MCQ’s| © cn 


“at : i! ig 3. | (b) 18 Cu is coinage metal. Penultimate orbit has 18 electrons. : | 
Se reuee 2 ‘ Peet. ty i 5 A 7 5 1 
MONS PATI SW Rens ee ; 9.4] (c) Fe,03 : . | Magnetite (Fe30,), haematite (Fe203), limonite (Fe.03. 3H20) Oo) 


10. | (a) Carbon monoxide CO acts as reducing agent, reacts with oxygen and forms carbon dioxide. 
| 11. | (@) Mohr’s salt FeSO,. (NHj): SOs.6H0 


| (c) Steel The furnace used in this process is Bessemer’s converter which is a pear 


(b) Coordination sphere [Fe(CO)s] is neutral coordination sphere, [Co(NH3).}” is cationic cordinatin| 
sphere and [Cu(CN),]? is anionic. coordination sphere. Z.. 


| (a) Cd (48) “* | Cd is non-typical transition element, because it has no partially filled deorbit:l a 
either as element or in any of its oxidation state. ca | 


‘shaped vessel made of steel plates. 


Zn is non-typical transition element, because it has-no partially filled d-orbitil | 


Fr = , cre: In electrochemical series, Zn lies above the Fe. After galvanizing, when 
¢ither as element or in any of its oxidation state: 


protective Zn layer is damaged, a galvanic cell is formed. Zn decays and Fe 


{ 
¥ 


4. {| (by CrO2Ch . - | Chromyl chloride is brownish gas. Chromy] chloride test is confirmatory test | Temains intact. This is called sacrificial corrosion. 
| for chloride radical. < a> 
5. _‘|-(©) Cr, Mo, W __| Group VIB elements are typical transition éléments. | 


* (c) Inner transition elements _ | f-block clements are inner transitfon elements. ere 
ESC, ST ms 


7a (NGF as Sc and Y ere non-typical transition elements & Ra isnot a transition elemea!. 
{ me 


(a) d-d transition of electrons | d— orbitals, taking part in binding, spiltinto two energy levels, electrons! 
je low energy level absorbs a part of visible light and jump to high energy. 


i 9. (c) 6. pon NO, and NH; are monodentate ligands, so coordination number of ¢ 


(d) Formation of Complexes Lanthanides and Actinides are transition elements. It is the characteristic of: 
: transition elements to form complexes. 


a7. [@INi(COd CO is neutral ligand so oxidation state of Niis zero. ig 


A : Ligands donate electron pairs to central metal atom, and a specie which 
ae (Cerna : donates electron is a lewis base. 
| 19. | (c) Chelates Dioxalato palatinate (II) ion is an example of chelate. 


10. } (c) Cast iron > Stcel > 
Wrought iron 


(c) Aluminum Aluminum removes air bubbles from metals. 


(b) +2 CAT oz (He 4 = , 
ae 
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Scholar's CHEMISTRY — XI (OBJECTIVE) 


= 


Maditional ICQ’! fe . f oe eS Sho hort Anew ret) an 
= : = 0 : etn J 0 ty EX aswers ( ues 
a (c) Dark Purple Prin as porwectul oxidizing agent of dark purple colour, L : = 


(cy Ligands attached to central | lnk ECurO Ng}. is limand having negative charee 


iti Explain the fh Aaa (toa D rs ; 
Mmietal atom are posttyy e. ph iininelicnneenine eamipit 


(2) The formation of protective | i protects the metal surface from coming iu) direct contact with the ‘ (a) Ligands (b) Coodrdination sphere (c) Coordination number 
surrounding lS (Hl) Central metulatom : (e) Chelates 


aft (ce) Ylinture Stainless steel has special characteristics due to many clements presentin it 


= (b) Wrought iron from cast Wrought iron is manufactured from castiron by heating it ina special type of 
iron furnace called pudding furnace 


(a) Livands: 


“The atoms. tons or neuuabamelecules. which surrounds the central metal ton and donate electron pairs to itare | 
called ligands”. 


In is also called Lewis base 
In this furnace. steel is prepared using cast iron only. 


a a Rie a EY aT 


It may be anions or neutyal molecule. 
Fe > readily donates electron to from Fe. Examples: 
: Ee (UN 
7w and Mg have less Eg value than Fe. So they can be used tor protective : Ky lFe (CN)a| 
coating of objects made I iron. Grease can alse be used to protect iron, iy In thiscomplex compound CN (cyanide ion) is a ligand. 
| A@ONIy,| Cl 


I wand ts neutral or negatively charged and cationic ligand ts not possible. s 
—— ——— : = Mi this comples compound NU Gammine) is a ligand, 
Cast iron. steel serap and quick time is charged into the furnace, ; a 

= Coordination Sphere: 


Onalato donates two pars oF electrons to central metal atom. ~Thecentral metal atom or ion along with ligands is called coordination sphere. 


Alumimum can react with both oxygen and nitrogen due to whieh it is used to 125 Inis usually placed in square brackets, 


cemove air bubbles. : It may be anionic, cationic or neutral. 

13. | (d) K2MinO, , K3MnoO, is green in colour and used to prepare KMnO;. a g Examples: 
: Ka [Fe(CN),.| 

In this complex compound. [Fe(CN),}7 is the anionic coordination sphere. 
(2) [Cu CNH) |SO: 
In this complex compound, [Cu (NE1;)4] > is the cationic coordination sphere. 
(3) [Ni(CO),| 
In this complex‘compound. [Ni (CO),]? is the neutral coordination sphere. 


7 decays but Fe remains intact so itis sacrificial corrosion. 


(b) Cr; 0-7 


(a) Onidizing agent Potassium dichromate oxidizes FeSO; in acidie medium 


(ce) Very hich. Melting and boiling points of transition elements are very high due to strong 


indine fi Fe Coordination Number: 
binding forces present in it, 


“The number of lone pair of clectrons provided by the ligands to the central metal atom or ion is called the 
1Sa | Levolsdentate EDTA is ethylene diammine tetraacetate. : coordination number ofthe central metal atom or ion”, 
(c) Complex e.g. [Fe(CO)s] is a complex |) Examples: 


(c) MnO," , Q ane ff (1) Ky [Fe (CN)o] : 
AKMNO] - ARO ——— 4K MnO. - LO: 0 In this complex compound, the coordination number of tron is 6. 


(a) Interstices These are also called crevices or voids. ia : (2) [Cu (NE), SO, : 
‘e° has partially filled d-orbital so it is‘eolouted. j i In this complex compound. the coordination number of copper is 4, 


+) Cobalt eSbaltienta : : Central Metal Ion: 
(ec) Cobalt Cobalt ts ferromagnetic due to presence ot unpaired electrons in d-orbital 


: ‘ f Aa “A metal atom or ionsusually a transition clement surrounded by a:number of ligands is called central: metal atom 
(b) Steel Pear shuped vessel used iomanufacture Steel. : ie or ion 


25. | (d) Allofabove Corrosion can be prevented by all the above methods. ; lee Examples: 


(a) Yellow erystalline solid KxCrO, is a powerful oxidizing aeent, : cf Tye i eam 
_ om | Fe * is the central metal ton. 
[Ag (NH3)3] Cl 
Ag ' is the central metal ion. 
[Gu (NE)s] SOs 
Cu" isa central metal ion. 


rie 
JAty) 


= = ga 
"Helates: ; ] 4 “i 

“When all the donor atoms of a polydentate ligand get coordinated with the same metal ion, a complex Compou, 

is formed which contains one or more rings in its structure and is called chelates”. P = 14 


Examples: 
O=C-O o-c=0}? 
| Sas at’? ae | 
O=€-07 == at | 0-60 
[Pt (COs)2]* > 


tal 


Dioxalato-platinate (II) ion 
When two oxalate ligands C,0,” (bidentate ligand) get coordinated with Pt’? 
formed. In this we observe two five membered rings. 


2 Give systematic names to following complexes. 


ion, diaxolato palatinate (Il) ion | 


(2) [Fe(CO)s] | mt 
Pentacarbonyl iron(o). ¢ “ 
(b) [CO(NH5)6]Cls f 
Hexa-ammine cobalt (III) chloride ; 
(Cc) [Fe(H:0).]** 2 : 
Hexaaqua iron (II) ion , , 
(@) Nax[CoF,] 
Sodium hexaflourocobalate (III) i 
(@)_  K[Cu(CN),] j 
Potassium tetracyano Cupparate (II) 
KG, [Pe Ch] 
Potassium hexachloropalatinate (IV) 

(g) [Pt(OH),(NH5),JSO, 

[m5] Tetra-ammine dihydroxoplatinum (IV) sulphate. ; 
(hy [Cr(OH)s0)s] S 


-Triaquatrihydroxochromium (III) 


3. Why transition elements are called so? I 


"gs = if 
Transition elements: ; 77: 


; ‘ ib 
The elements of d-block and f-block are called transition elements because they are located between s and p-blost id 


elements end their properties are in transition between the metallic elements of s-block and non-metallic elemet | 
of p-block. = 


es 


4. What are non-typical transition elements? In which respect th i i vant 
elements? : P ey differ from those of typical tral si 


Anca Non-typical transition elements: ae ; 


The elements (Zn, Gd, Hg) of group IIB and (Sc, Y, La) of roup II i iti 
GhanlibiElenene ) of group ITIB are called non-typical transition olem a | 
According. to definition of transition elements, Zi Cd and H i cz 
definition , 2n, 8 should not be placed with d-block elements beoo™ 
they do not have a partially filled d-orbitaliei i ir oxidati m3 
ae noel eve aipera y filled d-orbital\either as elements or in any of their oxidation State. 
They have one electron in the d-sub-shell of their atoms. B 
ions (Se" ,Y”, La’), having:no d-electron. In this Way they 
Properties differing from typical transition elements: 


ut in compounds, they mostly occur as the tri 
exhibit the properties of main group elements. 


Scholar’s CHEMISTRY = XII (OBJECTIVE) 


(i) | These elements (Zn, Gd, Hg) are diamagnetic. 
(ii) | They do notishow. variable oxidation state. 


j (iii) _ Most of their compounds are white. 4 
C—O SSS 


5. What are interstitial compounds? Write down their differenticharacteristics. , 


Interstitial compounds. 

When ‘small non-metal atoms like H,-B)G, N enter the interstices of transition metals and impart useful features to 

them, they are called interstitial compounds. 
Examples: 

T;C, TH, Fe3H etc 

(i) . These are non-stoichiometric compounds. 

(ii) | They are neither typically ionic nor. covalent. 

(iit) They have some properties different from those of transition metals. e.g. hardness, melting points, chemical 

properties etc. : 


6. Give some examples of Neutraland Anionic lingands. 


LIGANDS _ 


Neutral 


, Br, r 
Bromo) _(lodo) 


ch, Ey 
Chloro) (Fluoro 


Raramagen iclicsubst:nces Oz 
The substances which are weakly 
attracted by a strong magnetic field are 
called paramagnetic substances. 

Elements 


Gr, Mn, Fe, Co are [aa 
paramagnetic J J 


8. How do you compare the castiiron, wrought iron and steel with respect to the Yoage of carbon? 


a strong magnetic 


field are called 
diamagnetic substances. : 


Group II-B elements (Zn, Cd; Hg) are 
diamagnetic. 


like 


WO eincotcarbonl | 
fF Castonpigiron 2.51045 
025to 25% 


[—Wroughviron E02 10.0.25%4 


9. How dichromate ions are converted into Chromate ions? 
Ans! “and Gr,O;* are exists in equilibrium, 
i 
Cr, Q;7 + H:0 


Substance) 


In an aqueous solution, CrO." 


2€rO;7 + 2H" —— 


y OIN 


ii 


tae < sali Binds the H’ ions i io bd 

When an alkali is added in this sol. the OL ions from the alkali Binds the H” tons in solutic atte form H30. Thus. 

elie chatelier’s principle when cone. of reactants decrease then the reaction / equilibrium will shiftiin 
according to le chatehers principle : ! : = converted lintorclh OninletonlGNOnes I 

the backward direetion so in this way, the dichromate ion CrO;~ can be converte Ae 


cal 


; ichr ‘ 1 2!) 2 

10, How Chromate ions are converted into dichromate ions? . 
SS : . tpt : ae 

Aris! In an equeous solution, CrOy and CrO- ion exist in equilibrium. ie 


2CrO, =H *1LO : 


——— Orsi Or 


When an acid iy added in such a solution then the H’ ions from the acid increases in its cone. According toe. 
chatelier’s principle, if the concentration of reactants increased at equilibrium stage this will disturbs the POSition 


; 
i 
and the reaction is shifted in forward direction. So in this way, CrO,” ions are converted into dichromate fons’ 


CrO-~ ; 


ll. Why does damaged tin plated iron gets. rusted quickly. 


Aus! Tin platingor coating iron with tin (cathode coating) weil 
The process of tin plating consists of dipping the clean sheet of iron in a bath of molten tin and then passing jt” 
through hot pairs of rollers. Such plates are used in a manufacture of tin canes, oi! containers and other similar 
articles: : 
Tin itselPis a very stable and protects the metals effectively as long as its coating on the iron is intact. 

If the protective coating is damaged. then iron comes into contact with moisture. A Galvanic cell is established in | 
Which tin acts as a cathode and iron as an anode. The electrons flow trom iron to tin, where they discharge H? | 
ions. leaving behind OH in the solution, These OH ions react with iron and forming Fe(OH); . which dissolves. iF 
rapidly in water. . 

Ee 30H° => Fe(OH): : ca 
From this. it can be concluded that plated iron gets rust more rapidly when the protective coating is damaged than 
the non — plated iron. 


12. Under what conditions does aluminium corrode? 
— 
RWS) = When an active metal Al comes in contact with less active metals like Zn. Cu. Fe. Sn (i.e. Having greater 


a 
reduction potential than Al) a Galvanic cell is established in which Al acts as an anode while metals like Zn, Fe_ 
ele act as cathode. In this process, active metal (AL) corrodes rapidly while the others remain intact. 
On the other hand. the main condition of rapid corrosion of Al 


: : vat 

is When the protected layer is damaged)and the 
metal comes in direct contact with water. Besides dissolving the compounds, watéPalso allow the corrosion 10” 
penetrate further into the metal and promotes the electro chemical process . Bis, 


13. How does the process of galvanizing protect iron from rusting, Zn 
= = 
Ans! Galvanizing protect iron from rusting: ; BS 


When a clean sheet of iron is dipped in a zine chloride bath and heated. the ifGn, sheet is then removed. rolled into 
Zn bath and air cooled. This process is called Galvanizing or Zn coaund. m5 


id 


If the sheet of Zn is damaged. a galvante cell is establishe 


F : ; = poe 
d in the presence of moistitre. Iron Serves as a cathode 
and zinc as an anode. Electrons {low from Zn to iron. so Zn decayssand Fe remains intact ; a3 
Fe > Zn ——Sp 7h - Fe ; 


This is called sacrificial corrasion. It helps protecting tron from corrosion. 


14. 


“Dichromates are very powerlul oxidizing aoents” 


Prove the ruth of this state 


INS I Dichromiates is a powerful oxidizing woonts: 


Dichoromates are ver powerlul onidiving 


WSUS Tt oxidation is carried out. in acid 
hexavalent chromium ton is reduced to trivalent chromium ion. 
ay KeCrO-= 3H>S +4HESO, > K:SO. - Cr. 


Cre (SO,) 


REG) - 3S 
by KiCrnO-~ THSO;- FeSO; > Fea SO.) - ( r(SO).=K-SO,- 71-0 


#) K:Cr0-+ 7H SO, = 6KIS 4K.S0. Cm (SO) y= 3h = FiO 


Scholar’s CHEMISTRY — X11 (OBJECTIVE) - 91 
d) Ks@r@-+ 4Nacl + 6H3SO; > 2KHSO,+ ANaHSO, 4 3110 + 2CrO;C], 

: (Chromyl Chloride) : 
In the above examples, potassium dichromate oxidizes 13S, FeSO; KLand NaCl into S. FexSO)).b 


! ‘ i and CrOCl, 
respectively inthe presence of H3SO,. 


> Hy Si e . v Te € , = MRA .. 
15. Potassium permanganate is ajpowerful oxidizing agent. Prove with examples. 


Ans) 


Potassium permanganate, (KMnQ,) iis a\powerful oxidizing agent: 
Its oxidation is usually carried out in an acid solution, 

KMn0Oy onidises HS, FeSOy, MSC3O; (oxalic avid) and KOI into S. Fe(SO,)s. COs and O) respectively 
2KMnO; + 31bSO, + SHS > KsSO) &2MnSO, + 58 + 81,0 ‘ 
2KMnOs + 81bS0, +10FeS@, > K:SO;+ 2MnSO,- SFe(SO;); + 8HsO 

2KMnO4+ 3H SO} SH3C,0; PK2SO;+ 2MnSO,+ 10COs+ 811,0 

IKMnO;+ 4KOH > 4K, Mno, + Or + 2hO | 


° 


° 


° 


7 we Sn. = 5 - 5 
Which ove of FO" and Fe ions is more parunaguetic and why? 


16. 
Anis FG is moresparamayietic than Fe? 
unpaired electrons. 


17. What happens when Green vitriol is strongly heated? 


. ‘ . invie . . Vy ~ 
As He" consists of five unpaired: clectrons while ke: possesses four 


When Green vitriol is heated Strongly. a mixture of gases consisting SO, and SQ; is evolved and a red residue. 
fea); is formed, 


_ [FeSO,.711,0 —> FeSO, +7110 x2, 
2FeSO, —+Fe.0,+80,+S0, 


. 2a ees Sl eeeeeeEeeeeeeEEeEEE 
18 Zine becomes dull in moist air. ‘ 


ans} When zine is exposed to moist air, the surface is affected with the formation ofa film of basic zinc carbonate on 
it. Due to this zine becomes dull. : 


o [22Zn+2H,O+V, +2Zn(OH). Jx2 
Zn(OH).~CO, —+ZnCO,~+ 1.0 
/nCO,~32Zn(OH). —> ZnCO,+3Zn(OH), * 


4717311.0+CO, +20, > ZnCO, +3Zn(OH), 


19, Yellow coloured aqueous solution of sodium chromate changes to orange red when CO; under pressure is 


passed. : 


Yellow coloured aqueous solution of sodium chromate changes to orange red on passing CO, as H ions are 
formed which are responsible for conversion of chromate into dichromate. 


CO.-H.O=H =11CO;! 
2CrO; +21 ——>Cr.0? -H.O 


Yellow Orange red 


Green solution of potassium manganate, K2nQ, turns purple when CO: is circulated. 
COs vives He ions which are responsible for conversion of manganate (green) to permanyanate (purple). 
ke CO.-H.O =H -HCO, . 
3MnO; +4H) —+2MnO,=211.0 


Green Purple 


Chapter 6 (Transition Elements), 


ting and boiling points of Zn, Cd and Hg are low: Why? 


21. The mel 
lled to their maximum capacity. These d-electrons do not take partiin 


Ans In Zn, Cd and Hg, the (n -1) d-orbitals-are fi 
metallic bonding. Thus, metallic bonding is we 


boiling points. 


. 


22. ‘A transition metal exhibits highest oxidation state in oxides and fluorides. 


elements and small in size, i.e., act as strong oxidizing agents. For example, chromium shows an oxidation state 
of +6 in CrFg and osmium shows oxidation state of +8 in OsOy. ; 


23. CuSO, is paramagnetic while ZnSO, is diamagnetic ; 


— ae a oe e A ates 10 oars 
ie} In CuSO,, Cu ion has 3d’ configuration i.e., one unpaired electron while Zn * ions has 3d" configuration i.e., all 
orbitals doubly occupied and no unpaired electron is available. 


EEE SEES 


SS 


Availalle in Market. 


“ th ~~ . 
11° amd 12 \ 1 


ak in Zn, Cd’and Hg. That is why, they have low melting and ; 


A metal exhibits higher oxidation states in oxides and fluorides as oxygen and fluorine are highly electronegative 


oy 
iS 
ie 


cistaers 


a 


Ae 


Scholar’s CHEMISTRY — XII (Objective) 


e0 FUNDAMENTAL 
PRINCIPLES OF ORGANIC CHEMISTRY 


NELLIS 


atti cote thee ha aes ragga eo ie 
eA bd elegy Ay Ret DO tata 


Qi. Fill in the blanks. 


(i) Organic compounds haying, same molecular formula but different are called isomers. 
(ii) The state of hybridization of carbon atom in is sp. ; 
(iti) Alkenes show due to restricted rotation around a carbon — carbon double bond. 


(iv) Heating an orgame compound in the absence of oxygen and in the presence of — as a catalyst is 
called.cracking. 

(Vv) A group of atoms which confers characteristic properties to an organic compound is called 

(vi) 2-Butene.is of 1-Butene. 


(vii) Carbonyl functional group is present in both and ketones. 


(viii) A heterocyclié compound contains an atom oticr than in jtsring. ©, 
(ix) — The quality of gasoline can be checked by finding out its 
(69) A carboxylic acid contains as a functional group. 


Answer Key 


(i) | Stritetural- formula 
(ii) 


Q2. Indicate True or false. ~ : - pares 2 


(i) - There are three possible isomers for pentane. 

(ii) Alkynes do not show the/phenomenon oficis-trans isomerism. 

(iii) | Organic compounds can not be synthesized from inorganic compounds. 
(iv) All closed chain compounds are aromatic in nature. 

(v) The functional group present in amides is called an amino group. 
(vi) Government of Pakistan is trying to use coal for power generation! TAN 

(vii) Crude petroleum is subjected to fractional sublimation in order to separate it into different fractions. ° 
(viii) A bond /belween carbon'and hydrogen serves as.a functional group tor alkanes. 

(ix) o-Nitrotoluenc and p-nitrotoluenc are the examples of functional group isomerism. 


(x) Almost all the chemical reactiol 


iv} 
(viii) (x) 


ns taking place in pur body are inorganic in nature. 


Answer Key 


“MS: aS 


(vii) 


(viii) 


(1) 
(iii) 
(iv) 


Multiple Choice Questions. Encircle the correct answer. 


The state of hybridization of carbon atom in methane is: 
(a) sp (b) sp” (c) sp 

In t-butyl alcohol, the tertiary carbon is bonded to: 

(b) three hydrogen atoms 
(d) no hydrogen atom 


(G)) dsp” 


(a) two hydrogen atoms 
(c) one hydrogen atom 
Which set of hybrid orbitals has planar triangular shape? 

(a) sp’ (b) sp (c) sp" 

The chemist who synthesized urea from ammonium cyanate was: 
(a) Berzelius (b) Kolbe (c) Wohler 

Linear shape is associated with which set of hybrid orbitals? 

(a) sp (b) sp” (c) sp” 


A double bond consists of: 


(d) dsp” 
(d) Lavoisier 
(d) dsp" 


(b) one sigma and one pi bond 
(d) two pi bonds 


(a) two sigma bonds 

(c) one sigma and two pi bonds 
Ethers show the phenomena of: 
(a) position isomersim (b) functional group isomerism 


(d) cis-trans isomerism 


(c) metamerism 
Select from the following the one which is alcohol : 
(a) CH;-CH)-OHF 
(c) CH;COOH 


Solved Exercise MCQ’s) 


(b) CH;-O-CH3 
(d) CH;-CH2-Br 


(d) no hydrogen atom . 


(C3) Wohler 


(b) one sigma and one pi bond 
it lies above and below internuclear axis. 


(viii) 


(a) CH,-CH,-OH 


The crude petroleum is separated in fractions by: 
(a) filtration (b) fractional distillation (c) steam distillati 

0 act am distill 
Number ofisomers of CyHyy is: } ee 
(a) | (b) 2 (c) 3 
Which of the following compounds may exist 
(a) 1-butene (b) 2-butene 


(d) 4 


us cis-trans isomers: 
(c) cyclopropane 


(D.G Khan 2008) 
(d) fractional'sublimation , 
(D.G Khan 2010) > 


(d) acetone 


. . . ° . . waaie te 
In G — bond, electronic density lies on the internuclear axis,and-in:t = bonds 4 


Scholar's CHEMISTRY — XII (Objective) 


(a) n-butane 
Which onc of the following docs not have sp? hybridized'carbon: 
(a) Acetone 
Which one of the following is.the heterocyclic compound 
(a) Propyne : 
Number of isomers represented! by molecular formula C,H yois 
(a) 7 


Urea belongs to which class of compounds: , 


(a) imides . (b) amine: i 
: S (c) amides i 

Five carbon compound, pentane has number of isomers: Geek "@ d 2008 

@) Ive tein (b) four (c) three (d) one dose 
wee 1S associated with which set ofihybrid orbitals: - (Fsd 2009) 

a) sp (b) sp? c) sp ; . 
Select one which shows cis-trans isomerism: " i ae (Fsd 2010) 
(a) Cl,€ = CCl, (c) HCIC = CHC! . 


(b) CH, =CH, 


Thelcomeeund that burns very smoothly in.an engine having octane number of 100 is: (Fsd Sup 2010 

(a) 2,2,4-dimethyIbutane ~ (b) 2,2,4-trimethylpentane j ! 
m6) : => 1 

Be enemy iesas ~~ (d) 2,2,4-dimethylheptanes 

aroun S$ having same molecular formula'but different:structural formula‘are called as: (Sgr2010) i 

(a) polymer ws (b) monomer (c) isomer (c) allotropes 

The state of hybridization of carbon atom.in ethane is: (Grw 2008, Lhr2012) ' 

(a) sp i ; (6) sp” (c) sp (d) dsp? : 

Geonietric isomerism is presentin: iit } (Grw-2010) 

(9) methane (b) ethane (c) propane (d) 2-butene 

Which one of the following is not heterocyclic compound: i (Lhr2008) 

(a) thiophene (b) anthracene (c) furan - (d) pyrrole ; 

Vital force theory, was rejected by: i (Lhr.2012) 

(a) G.N. Lewis (b)!F.\Wohler . (c) Greek:Philosophers (d)-Scientists,of 20" century 

Pentane (C<Hj2) shows how many chain isomers: — ae «(Lhr,,2012) 

(a2. (b) 3 (c)4 (d) 5 


The first organic compound which was prepared'by/inorganic:compound is 
(a) Acetic acid * (b) urea (c)'Methane 
The compound C,H,,0 can show : 
(€:9) Metamerism (b) Functional group isomerism 
Which type of isomerism is most common among cthers 


Loe 


(d) Ethyl alcohol... 


(Rp 2009), 


G)) CBr, = CBr 


nk 


(a) Chain (b) Tautomerism (c) Position (d) Metamerism 
Chemically similar compounds differing by a CH; group are called © i 

(a) Isomers _ >. (b)'Homologous (c) Isomorphous (d)'None ofithese:is correct 
Which of the following compounds exhibits geometric isomerism Vie Dif 


(a) | — Hexene (b) 3—Methyl-1-pentene (c) 2—Methy! ~2—Pentene 
Which of the following alkanes'has neither secondary nor tertiary hydrogen’s 

(a) Iso-butane (b) Pentane — (c) Iso-pentane (d) Neo-pentane 
Natural gas is composed primarily of 
(a) Methane (b) n-octane (c) n-butane 
(b) Kerosene _ (c) Diesel . ' 
Which one of the following has the minimum boiling point 

: ‘(b) 1|-butene (c) Isobutane 


((d) Gasoline 


(d) Vehuty) > 


»(c) Acetic acid (d) Acetamide 


(b) Acetonitrile 


(bj Phenol (c) Thiophene (}) Aniline 


(1) 4 (c) 6 A (d) 2 


(d) 2 —Hexene 


19 


(d) A mixture of octanes” 
_The first product obtained during fractional distillation of petroleum/is I 
(a) Petroleum ether 


x 


(c) Position\isomerism ':(d)’Allof these 


. 


se 


95, 


31 


32. 


Which of the following is the most stable 


(a) |-butene 


Which of the following is not a mix 


(a) Candle wax 
The shape of ethylene molecule is 


(a) Tetrahedral « 
is added to petrol because it saves the petrol from pre-ignition 


(a) Tetraethyl lead (b) Methyliodide 
Hardest form of coal is called: 


(a) Peat 


(b) I- -pentene 
(b) Vegetable oil 


(b) Planar 


(b) Bituminous 


Kerosene is a mixiure of 
(a) Aromatic hydrocarbons 
(c) Aliphatic hygrocarbons 


(a) n-Hexane 
Liquid hydrocarbons is converted into a 


(a) Cracking 
Carbon forms a large number of compounds because it has the unique property of ; 
(b) Complexity of organic compounds 


(a) Isomerisin 
(c) Catenation 


(b) Neo — pentane 


(b) Hydrolysis 


(c) 2-butene 


ture of hydrocarbons 


(c) Kerosene oil 
(c) Pyramidal 
(c) Phenol 


(c) Lignite 


(d) 2-pentene 

(d) Paraffin oil 

(d) Linear 

(d) Tetramethyl! lead 


(d) Anthracite 


(b) Saturated hydrocarbons 
(d) Alicyclic hydrocarbons 
Which of the following compounds has been given an octane number of 100? 


(c) Iso — octane - 


(c) Oxidation 


(d) Neo — octane 


mixture of gascous hydrocarbon by 


(d) Distillation 


(d) Covalent nature me 
Kerosene oil is a fraction of petroleum which is obtained by fractional distillation of petroleum. It has 


alkanes in the range of ; 
(a) CsHis -- Cy iso (b) Cyst lay — Cis Hss 


(c) CyHyo — Ci3Hos (d) > CigHss 


Which of the following type of coal has maximum “age of carbon? 
(a) Peat 
-SH is a functional group of which class of organic compounds? 
(a) Ether 
Metamerism is shown by; 


(a) Diethyl ether 
C;H,O shows type of. 


(b) Lignite 
(b) T higglecliols 


(b) Diethyl] ketone 


(a) Chain isomerism, (b) Metamerism 
Which of the following statement is incorrect about petroleum? 
(a) It is viscous liquid of organic compounds 
(c) It is a renewable energy resource 

LPG stands for liquefied petroleum gas. it is mixture of ------ alkanes ; 
(a) Methane & ethane (b) Ethane & propane 
Octane number of petroleum is increased by adding 
(a) Branched chain alkanes 
(c) Tetraethy! lead 


The organic compound which contain ring of three or more carbon atoniand resembling aliphatic 


compounds are called ; 

(a) Aromatic compounds 

(c) Heterocyclic compounds 
Consider the following structure 


HC= C—CH— CH= =CH 
CH 


Correct name of compound is 


(a) 2—- 


Methyl — 


4—Pentene — 1 —yne 


(c) 3 — Methyl — I— Pentene - 4 — yne 
Number of possible isomers obtained from butylchloride is 


(a) 3 


(b) 5 


(c) Anthracite 


(c) Aldeliyde 


(c) Ethylacetate 


structural isomerism 
(c) Position isomerism (d) F Snel ore group isomerism 


(d) Bituminous 
(d) Carboxylic acid 


(d) All of the above 


(b) Alkane range is from C; — Co 
(d) Refined form of mineral oil 


(c) Propane & butane . (d) Butane & pentane 


_(b) Aromatic compounds 
(d) All of the above 


(b) Alicyclic compounds 
(d),Acyclic.coimpounds 


(b) 1 — Methyl — 4 — pentene - 2 - yne 


(d) 4 — Methy! — 


(c) 4 


2 — pentyne — 3 —yne 


(d)6 


Sera 
os me 


fa 


— 


Seen 


Organic compounds are mainly obtained from: 


_ (c) Mineral’Sources 


(c) (NH3),CO 


(d) Fossil fuels 


(d) NaNO; 


The property of carbon to form long chainsand compounds with othr atoms is due to: 


(a) Coal ____(b)'Natural'gas 
Urea is prepared from which compoud: 

(a) NH,CNO (6b) NH\NO; 
(a) Oxidation (b) Reduction. 
The formula of starch is: 

(a) (CoH1206)n (6)(CcHi09e)a 


Organic compounds are soluble in : 


(a) Water (b) Non polarsolvents (c) Polar organic solvents (d)!Both a and 'b: / 
Duce to bacterial action and chemical'reactions on wood itis converted into: 


(a) Peat’ (b) Lignite . 


Coal is.a fuel and becomes a source of organic compounds when subjected to 
(b) Destructive distillation (c) Steam distillation: (d)) Vacuun cistilation 


(a)/Fractional distillation 
The boiling point of petroleum cther.is: 


(a) 60-100°C (b) 20-40°C: 


The boiling point of kerosene is: 
(a) 40-220°C (b) 175-325°C 


(a) 500°C. 3atm 


(a) Knocking (b) Cracking 


Knocking greatly ........the efficiency of an engine: 


(a) Increases (b) reduces 
burns very smoothly in engine: 

(a) iso — octane 

(c) iso — heptane 


(c)'!Polarizability 


“(c) (CoHi005)n 


(c) Anthracite 


(c) 20-60°C 


(c) 170-325"C 
The temperature and pressure for catalytic cracking is: 
(b) 700°C, 2 atm 


(c) Reforming _ 


(c) Decreases 


(c) 500°C, 2'atm 
A sharp metallic sound produced in internal combustion engine.is called: 


(d) Gatenation | 


(d) (C)3H Oia 


(d) Goal 


(d) >275°C 


. (d) 50-60°C 


(d) 700°C, 3 atm — 


(d) Gatenation 


(d) None 


(b) 2,2, 2.4- Trimethy!pentane 


(d) Both a and! e 


The octane number of fuel can be improved by blending it with.. 


(a) TNT (byPVE * 
_ Open chain compounds are also called: Se 


(a) Acyclic compounds , 

(c) Aliphatic compounds 5s 
Cyclohexane is an example of: 

(a) Aromatic compounds ~ 

(c) Acyclic compounds 

Which is heterocyclic compound: 


(a) Methylamine (b) Pyridine 
Aldehydes are also’ known as: 

(a) Alkanols (b) Alkanone- 
The general formula of acid amide group is: 
(a) -NH (b)-C =N © 
Formyl group is present in: 

(a) Aldehydes (b) Ether 


Mercapto group (-SH) is present in: 

(a) Ketones (b) Alcohols 
Each sp” orbital is made up 0 
(a) 1:4 (b) 1:3 


(c) TEL 


- YPVA > 


(b) Alicyclic compounds 


(d) Both aandc 


(b) Alicyclic compounds 
(d) Aliphatic compounds 


() Nitrocthane 


(c) Alkanals 


(c) >C=NH 
(c) Alcohols 


(©) Thiols 


{'s and p-orbitals in the ratio of : 


(c) 3:1 


(d)'Aniline 


(d) Alky ne 


O 


i 
» (d)-E-NA2 


(d)'Ester 
(d) Ethers 


“(d) 1:2 


A 


i 50 ‘ing 30 carbon atoms, is: 
2 ber of isomers of a compound having : 
@ Oetfout billion (b) Over five billion — (c) 3000 (d) 30 
50-60°C is the melting point of: 
(a) Asphalt 
Asphalt is used for: 


(b) Petroleum coke (c) Paraffins (d) Gas oil 


(a) Reofin (b) Paving (c) Fuel reducing agent (d) All of these 
a) Roofing go une 

: ional distillation of petroleum yields only...... gasoline: 
pe aa isti (b) 20.5% (c) 30% (d) 22% 
mi a. of products depends on conditions under which the cracking takes place: 
Bynine (b) Purity (c) Composition (d) Working 


process is suitable for obtaining lower unsaturated hydrocarbons: 
(a) Catalytic cracking (b) Thermal cracking (c) Steam cracking 
Which of the following is a byproduct of cracking of petroleum: 
(a) Ethene (b) Benzene (3) Propene 
Which of the following compounds are used as anti-knocking agents: 
(a) Tetraethy! lead (b) Tetramethyl lead — (c) None of these 
N sntane is also known as 
(a) 2 -Dimethyl propane ~ ((0)) Ethylmethylbutane 
(c) 2,3- Dimethy! pentane (d) Diethyl propane 
Pyridine, Furan and pyrrole are examples of ...... compounds: : ; 
(a) Heterocyclic (b) Knocked chain (c) Homocyclic : (d) Open chain 
Whose presence imparts specific properties to a compound are called functional groups: 
(a) Atom (b) Double or triple bond (c) Group of atoms (d) All of them 
Which of the following is a derivative of water: 
(a) Alcohols (b) Alky! halides (c) Ethers - (d) Botha&c 
Anthracene has three benzene rings. The total number of carbon atoms in it is: 
(a) 14 (b) 18 (c) 20 (d) None of these 
Structure of cyclohexane is : 
(a) Hexagonal (b) Trigonal (c) Pentagonal (d) Tetragonal 
The compounds in which carbon atom is saturated, show the hybridization state of: 


(d) Cracking 
(d) All of them 


(d) Both aandc 


(a) sp (b) sp° (c) sp* (d) None of these 
The compounds in which carbon is unsaturated, show the hybridization state of : 

(a) sp° (b) sp (c) sp (d)Both.b andc 
The state of hybridization of carbon atom in is sp: ; - 
(a) Alkane (b) Alkene (c) Alkyne (d) None of tliese 
In alkynes, there aré unhybridized orbitals: 

(a) One (b) Three (c) Two (d) None of these . 
The simplest hydrocarbon to have structural isomerism is: ; 

(a) iitethane (b) Butane (c) Propane (d) Ethane 
Propalye has isomers: 

(a) Two: (b) Three (c) Only five (d) None of these 


Chain isomers have 
(a) Same chemical properties (b) Same physical properties 
(c) Different physical properties (d) Bothaandc - 
Isomerism arising duc to rotation around carbon carbon double bond is called: 
(a) Position isomerism (b) Metamerism (c) Cis — trans isomerism 

2 — Pentetie shows phenomenon of 

(a) Geometric isomerism’ (b) Metamerism 
Butene has positional isomers 

(a) Three (b) Two 

Which one has more atoms of carbon per molecule: 
(a). Ethyl chloride (b) Ethyl alcohol 
State of hybridization in ethyne is: 

(a) sp" - (b) sp 


(c) Four 
(c) Ethyl formate (d) Ethyl amine 


(c) sp” (d) dsp? 


Chapter 7 (Fundamental Principles of Organic Chemi -e 
"=a 


(d) Chain isome 


(©) Functional group isomerism (G)) Tautomerism 


(d) None of these - 


“it 
4 
a 
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Scholar’s GHEMISTRY — XII (Objective) 


‘ 


i Which of the following compounds has one type of hybrid carbon? 
(a) CHs-CH2-CH)-CH; (b) CH; = CH - CH,- CH, (c) HC=C-C=CH 
The aliphatic compounds are also called: 


(a) open chain (b) carbocyclic (c) close chain 


(d) heterocyclic 
The first organic compound was synthesized in laboratory by. 


(a) Wohler. (b) Kolbe (c) Berzelius (d) Berthelot 

The shape of methane molecule is. ats. . 
(a) Linear (b) tetrahedral (c) triangle * (d) octahedral 
Light naphthais‘a mixture of. 

(a) alkane (b) alkenes (c) alkynes (d) alkyl halide 


The quality of,petroleunpis determined by. 


(a) iodine number _» (b) Hexane number (c) octane number 
Which one of the following general formula is for ketone 


(a) R20 (b) R-CHO (c) RCO (d) RCO:H 

In cthene molecule, the number of atoms which are present in the same plane are. 

(a)2 f (b) 4 (c)3 (d) 6 

In which substance carbon atoms are Sp—hybridized: ; c 
(a),CH; — CH; (b) CH=CH (c) CH: = CH; ‘(d) CH; = CH—CH; 
Which class of compounds cannot show positional isomerism? ; ; 
(a) alkanes ——-(b) alkynes (c) alkenes (d) alcohols z 


Petrol for aviation purpose must contain. ‘ 
(a) straight chain hydrocarbon (b) olefins hydroca‘bon \ 

(c) Aromatic hydrocarbon ~~~ (d) highly branched\chain paraffin s. 
‘Which of the following is not a mixture of hydrocarbons? 


(a) candle Wax~—~——~— —— -—-(b)-lubricatin oils: (c) Kerosene __(d) vegetable oil 


Answer 


Reason 
.(b): Fractional distillation 


‘Separate.on the basis of difference in bailing points, 


: an 
CH,—CH,—CH,-CH, — CH,~CH — GIA, 


(n - Butane) {iso - Butano} 
HC. CH, H CH, 
Wed ia 
/ \ / NYa ell 
H H Hi, ti } ~ 
4~..Cis-2-Butenic Trans-2-Buicne BIS beim wpe - 
I. i 
=C=NH: i 
(i) Pentane I 


(ii) 2-Methyl-butane 
(iii) 2,2-Dimethy] propane (neo-pentany) 


C is sp hybridized. (O=C =O) } 


——» 
CH, CH; 
eed | 
ay CH) —C-/}-CH, -— CH=CH; 
Catalyst - ‘ f 


CH 
fi 


"Heat 


CH; — (CH,); —CH, 
~~ “n-octane” 


/ 


(d) CH; =CH-€ =CH 


* (d) isoheptane number ‘ 


| [eT eae 2,2,4 1 rmethylpeentane (Iso-octane) 


So iaae 


2 Cinapter 7 (Fundamental Principles of Organic Chemistry a} Scholar’s CHEMISTRY — XII (Objcctive) ms 
7 : 
. t 4 - 
inact ira iccniceaue Structural formula shows arrangement of atoms. ; 


9, ce) Isomer (b) Saturated hydrocarbon - C,H), => €,,H,, (Octane > Buta decane) 


10. l(a) sp" | In ethane, cach C-atom is attached with four atoms further. i : : 
litte | (d) 2-Butence Due to presence of double bond and different groups attach with Same | (c) oro : A alliss2s 2s -RAGTrinisliiytipentaiie) 0) lun uN 
| ; carbon. F 20. (a) Cracking } Decomposition of higher boiling hydrocarbon into low boiling 
12) (¢)) ici er... ll It contains only carbon and hydrogen in the structure. livdrocarbon 
13. (b) F. Wohter He was a German Chemist, ; (a) Catenation 


a) CH, —€,jH,, This shows kerosenc oil is saturated hydrocarbon. 


c) Anthracite "| It has 92-94% of C 
b) Thioalcohol  ~ This is used for sulphur. 


25. d) All of the above Ketones, ethers and esters show metamerism. . é 


26. ° | (d) Functional group C,H,OH and’ CH,-OCH, are isomers. 
isomerism 


=~ 


1 14. | (by3 


(i) n = pentane (i) 2-Methyl-butane (iii) 2.2-Dimethy! propane 


en | aS5 | AD | at fa | a | asf 
| 


ie 
Jk 


=~ 


=~ 


Sypris 


NH,CNO == (NH,), CO 


2 (d) All of these (i) C,H.OL,CH, -CH, —-O-CH, —CH, (Functional group) : > = = 
iu 27. (c) It is a renewable energy | Since it cannot used again and again, so it is non — renewable resource of 
(ii) Cll, -O-(ChH), -CH,,CH, -CH, -O-CH, -CH, : Fesource: energy. 


| 28% | (d) Butane and Pentane 


(Metamerism and Positional isomerism) Butane (CyH jo) and Pentane (Csl1)2)/ 


(i (d) Metamerism Ditterent distribution of alkyl group on either side of oxygen. q (d) all of above, By arommetieon, isomerization and by adding TEL, we can increase the 
— $$ : : RGRRT=S - 4 i -} octane number : ; 
(b) Homologous Consecutive members of a homologous series differ by - CH» group. | > 
5 (d) 2 = Hexene Clly- CH = CH - CH; ~ CH, — CH fulfills the conditions of geometric. || |) 
isomerism. : 
6, al (d) neo-Pentane All H-atoms are primary. 
7. | (a) Methane About 9076 of itis composed of CH. 
8. - | (a) Petroleum: ether It has least boiling point among them. 
; : om ; ‘CH, = CH —-C—C=CH 
9, (¢) iso-butane Branch chain hydrocarbon have less boiling point. © 
10. (b) Acctonitrile In this compounds carbon is sp hybridized. || CH, = 
SThignicue : or || | ie 
Ie ey tire enc a} i) CH,-CH.-CH,-CH,-Cl __ ii) CH-C=CH, 
| ms (1 - Chlorobutane) : ‘ol 
(2 - Chicro, 2 - Methylpropane) 
i CH, 
” | | 
| ii) CH,-CH,-CH — CH, iv),  CH,-HC —GH,- Cl . 
|__ Thiophene ; ci 
, ih (2 - Chlorobutane) (1 -Chioro, 2- Methylpropane) 
CH.-CH -CH Cc 
CH.-CH, ~CH,-CH -CRs = ; 
(1) - Butane) (iso.- Butane) additional MCQ S 


CH; ~ Clh= Cll sGRSESCH, OMGH: — Cll, CH=CH — CH; 


It has Wo eeonating :No Answer, = + Aes 


(a) NH,CNO 


(c) (CoH 0O5)n J 


structures, so it is most stable. 
eh. so it is not a hydrocarbon, 
15, (b) Planar "Ng ESS ori 


9—a< 
HO DST, 


ak —bond 


It contains oxye 
yg 


. 


Cellulose has also same molecular formula. |- 


: : } : 
(like dissolves:in like, organic compounds and organic solvents both are 
non — polar in nature.) 


‘16. (a) Tetraethy! lead 


ee (d) Anthracite 


(a) Peat Wood ===> peat 
(1),Cl atom 
(ii) OH group of atoms. 


(iii), =,= are! functional'group 


Coke 
(b) Destructive distillation Carbonization kc a about 217 2 aromatic combos 


Coal = 
i or destructive distilation distillation 


(c) 20-60°C | It contains Cy - 


| (b) 175 — 325°C Kerosene contains Cgltys to CyaHao- 


\ Coat gas 


pee eat, 


Alcohol'= if H of water is replaced byt 
Ethers = if both H of water replaced'by — 


pee fe) [Fae a fone 


10. (ce) 500°C, 2atm | Due to low temperature and pressure it is best method. 
(a) Knocking it is due to low quality fuel” 
(b) reduces | Low quality fuel reduces efficiency of engine. 
(d) botha & b | Both a & bare different names of same compound . 
14. (c) TEL Tetrethyl lead (C,H, ), Pb 


15. | d) botha &¢ Aliphatic & Acyelic are very close to each other. . He 
2) (d) botha & c SOE ett tte a (CO) sp’ In sp state, no double or triple bond ts formed. 
5 b) Alicyelic | resembles to aliphati itis called alicyclic d: . thal 
(b) Alicyclic It resembles to aliphatic so it is called alicyclic compounc ie || | L@ bothb & c Alkene has sp’ carbon and pukyn’ has sp carbon hybradized 


17. | (b) Pyridine | ) % aE (b) Alkene ’ 


EX ( 
Pyncine contains N in its ring. ; ; | () Two , and 2p, are unhybridized 


18. c) Alkanal Alkanals is f aldehy: i ee! |} : 
| Ou — = SUS EA Reno aes: é a (by Butane ‘thas minimum 2 isomers. Butane and 2-methylpropane, 

19, Urea also contains this group, so it is acid amide. Ni. 

| (a) —C=NH. see a aab a nt q {d) None ofithese Propane ( (CH, —CH, —CH,) has no isomer. 

20 i lle 


| (a) Aldehydes — CHO l(c) Different physical Boiling points of branched chain isomers are less than isomeric normal 
properties chain isomers. 


“Thi rte een C " “lt a j 
‘Thiol” is used for sulphur. eS Compounds differ in the ae of same — in space. 


In sp’, s — character is 25% and p — character is 75%. So in sp ratio is i 238 a yeh iN 
a C=Cc 


(c) Paraffins ‘Paraffins” is used for alkane. Paraffins means little affinity. Alkanes are ‘| ‘a Lo a 
re i =2-' e Trans-2-Pentene 


least reactive so they are called paraligg Aa GH, -CH=CH-CH CH, =C 
i) = = =I =CH-CH, —CH 
. 3 3 2 > 3 
; —Butene ] —Butene 


(a) Over four billions 


HEOOGHs j 
(sp Carbon is attached with two further atoms. 


(i) In Catalytic cracking gasoline is produced. ctey pi | ] CHS all carbons are sp’ hybradized (b) All carbons are sp> hybridized (c) all 


(ii) In the thermal andesteam cracking unsaturated hydrocarbons formed carbons are sp hybridized. 


Cm See thermal cracking oe high ay & pressure, 


outs Botha&c¢ 


(a) 2,2-Dimethyl propane! 


35. (o) R:CO | R—=R— Ketone, carbonyl group lis attached with ??? alkyl group. 


{ 
H Ze Oe | 
ond G ee } 

f 


CH=CH | In alkyne Carbon is sp hybridized. i 


Pah 
(a) Alkane Alkene does not show positional isomer because have no proper functional P 
group. aH 


Bighly branched chain Branched chain hydrocarbons have high octane number’ and burn) 
paraffins smoothly. j 


60. (d) Vegetable oil 


59: 


Vegetable oil contains Oxygen so it is not a hydrocarbon. i 


SI Sion Ans 


ewens| Questions 


kin the dey lopment of organic chemistry. 


Discuss the importance of Wohler’s wor 


Q. How vital force theory was discarded by F. Wohler? 
Q. Which organic compound was first of all prepared in the | laboratory? 


AUSRWV Oh lerasiWOrkinithelDevelonmennoncl Chemistry} 
] " 
; “F.Wohler was a German chemist. He rejected vital force theory by preparing urea in the laboratory. He obtained 
urea (NH), CO, an organic compound in the urine of mammals, from ammonium cyanate, NH;CNO, a’substance of. 
known mineral origin. s 


NH,CNO == (NH,),cO 


Ammoniumeyanate Urea 

(Inorganic) (Craanic) 
Since the svnthesis of urea, millions of org S 

‘ anic compounds have been prepared. In this way i 

‘ , 1S Way, organi ounds 

make progress by leaps and bounds. : Gti d: 


2. 


How vital force theory came to its end? How definition of organic compounds thanoed after the end of the 
ged < 


theory? foo. h 
ANS mVitallkorcelLheo = 3 


This T= Was introduced by J-Berzillius in 1815. 
According to this theory: 
“Organic compounds can be prepared by and within the living things and 
cannot be synthesized from inorganic materials in laboratory because ; . 
vital force is involved in the ir preparation® 
Rejection of Vital Force Theory: / 


The vital force theory was rejected by a G 
‘ a German chemist Eriedrick Woh] 
erw 
laboratory. He obtained urea (NH, 2)2 CO, an organic compound in the eee 
NH;CNO, a substance of known mineral origin. 


hen he prepared ureain 
urine of mammals. from ammonium cyanate. | 
NH.CNO =~ (NH,), (a 


Ammonium cyanate Urea 


_ (Inorganic) (Organic) 


Scholar’s CHEMISTRY — XII (Objective) _ 
Pr PR ea a ae 


Since the synthesis ofturea, millions of organic compounds have been prepared and analyzed in the laboratory. 
Modern definition:of:-Organic Compounds: 
“Hydrocarbons and their derivatives are called organic compounds.” 


3. Define catenation, OR 
A large number of organic compounds is due to the catenation of carbon. Justify. 


“The self-linking property of an element is called catenation.” 


Carbon shows maximum catenation property due to high € — C bond energy. Carbon is a unique element and it is { 
essential clement of organic compbunus. Its unique features are as follows: 
(ap) Carbon can orm stright Chain, branched chain and cyclic compounds. 
Examples EC—C=CHE—€ 
! > . rs - 
(a) C=3G@-—C-GecC-C (b) H 


Straight chain 


Branched chain 


ZN 
C CG (c 
A) 
c—C — 
Nc @) C=C, C=C, © =e 


(c) 
Cyclic chain 


((9) Carbon also forms bonds with H, O, N, S, P. X. 
Due to these reasons, a large number of organic compounds are due to catenation property of carbon. 


4. What do a" mean by homologous scries? 


"=A group of chemical compounds which are structurally alike and have 
same chemical properties belong to a homologous series.” 
In a homologous series two successive members of group differ from each other by a Ch group or amass of 14. 


°o 
The members of a homologous series generally have same: 
(i) ~~ General formula. 
(ii) | Methods of preparations. : ; 
(iii) Chemical properties 
(iv) ~ Functional group. : : 
(v) A gradual change in physical properties. 


Examples: 


Alkenes, Alcohols. Ketones etc. : 
eee 
5.____How,coallisiformed?,Give its GithC Ce LOS, EEE ESS 


How coal is formed? Give its different forms. 


Eormation{ofiCoal 
It Baligy ed that coal in nature was formed from the remains of trees buried inside the earth crust'some 500 
is 


million-years-ago. Due to-the: bacterial-and chemical reactions on wood it got converted into peat. Then. as aresult of high 
1 Nev Ss = 


temperature and high pressure inside the earth crust. peat got transformed into coal. z 
bacterial & chemical high 
; reactions temperature pressure pressure 
Wi d Peat » Lignite ——-> Bituminous coal ———> Anthracite 
i 
Daal prants high pressure 
mW os 


What is coal? Give its importance, 


“Coal is a combustible black or brownish-black sedimentary fuels usually occurring in rock-strata.” 
Importance of Coal: 
(i) ~~ About 80% of coal (in Pakistan) is used to bake bricks in lime kilns. 
(ii) Some quantity is used for domestic purposes. 
(iii) [t is used in power generating stations. 


(iv) It is used to get useful organic compounds. 
Define carbonization of coal. 


EstructiveDistilation)ofGoa) 

“When coal is heated ai high temperate ; 300 —1000°C) and in the 
absence of air, itis converted into coke, coal gas and coal tar. This 
process is called carbonization of coal.” 

,Coke 


Carbonization ———} Fractional 


; : 1 Coal tar | i. [> _ about 217 aromatic compounds 
or destructive distillation ‘ distillation 


Coal gas 
Coal tar contains a large number of organic compounds, which separate on fractional distillation. 


Coal 


8. Define Natural gas. Write down it sues. 
AnsaNaturall 
“A gaseous mixture of low-boiling hydrocarbons which mainly 
composed of methane is called natural gas.” 
Composition: 
Major portion of the natural gas is sinethane. Others are ethane, propane and butane. A small amount of CQ), Ney 
HS and He are also present in natural gas c 
Uses: 
It is used: 
(i) for power veneration . 
(ii) asa fuel in general industries. 
(iii) in cement and fertilizer industries. 
{iv) for domestic purpose. 
(v) as CNG and LNG for automobile fel 


SRR namarsetese oe ee ee eee 


What is Petroleum? Give its origin. 
eum 


“Mineral oil in its refined form is called petroleum.” 
Origin of Petroleum: 


Itis thought to have been formed by slow chemical 
matters found between the sediment: 


known as crude oil. It is refined to g 


and biochemicalidecomposition of the remaiis Ghoranic : 
ary rocks. When extracted from rocks, it appears like a liquid of blackish aati 
get different petroleum fractions, 


CaHjo-Cy3 Hes mostly 
Cotha-CsHig 


Scholar’s- CHEMISTRY © XII (Objective) 


CH= Cull 
— ee 


TaHEhE oils and Viscous liquids > CygH3s 
re 


Mip. 50-60 EoiHis-CooHeo 


Heating fuel esel_and BEsGnE fuel 


“Thermal decomposition ofthigher hydrocarbons having high 
boiling points into varicty of lower hydrocarbons, which are more 
volatile (low boiling) in the absence of air is called cracking.” 

Example: 


Ahigher hydrocarbon, Cy,Hy; (iexadceane) cracks according to the following reaction, 
Heat 
€y.H3; ————> Hye + 3CH, = GH)+ GH, — GH = GH; 
700°C 
Alkane Heptane Ethene Propene 


Importance: 

(i) The fractional distillation of petroleum yields only about 20% gasoline. Due to its high demand, this supply is 
augmented by converting surplus supplies cf less SEHD petroleum fractions such as Kerosene oil and gas oil 
into gasoline by a process called cracking. 
Besides increasing the yield of gasoline, cracking has also produced large amounts afasstil by products, such as 
ethene, propenc, butene and benzene. These.are used for manufacturing drugs, plastics. detergents. synthetic fibres, 
weed killers, fertilizers and important chemicals fike ethanol, phenol and acctone. 


Explain thermal cracking. Write formulas ofany two compounds obtained by this phenomenon. 


Breaking dow of large molecules by heating at high temperature and pressure | is called thermal cracking. 
Nature of product: : 
It is particularly useful in the production of unsaturated hydrocarbons such as ethene and propene, 
Formulas of two compounds obtained by this phenomenon: 
CH.=CH, , CH,-CH=CH. 


ethene propene 


Whatis catalytic cracking of petroleum? 


~ Higher hydrocarbons can be cracked at lower temperature (500°C) and lower pressure (2atm), in the presence ofa 
Suitable catalyst. A typical catalyst used for this PUTROse is a mixture of silica (SiO2) and alumina (AI,Q3). 
Nature of Product: 7 : ae ke 
Catalytic cracking produces gasoline of higher octane number. This method is used for obtaining better quality 
gasoline. : : : 
SU see 
14, How does cracking and reforming differ from each other? 


(Gracking, Reforming. 


3 5 The thermal conversion of straight/chain hydrocarbons into 
f higher hydrocarbons ; ‘ 
ta aa Seapets Title variety of lower branched chain hydrocarbon in the absence of oxygen (air) 
ng hig oning 


hydrocarbons, which are_more volatile (low boiling) is | and in the presence ofa catalyst is called reforming: 


t 


4 CONS en * 


Chapter 7 (Fundamental Principles of Organic Chemis: 


CH; CH; 


C..H rica c cH, - CH = CH ; 
Hi, —— >» CrHje + 3CH; = CH: - CM =1Chi2 
700C — (CH))s —CH; ——— cH — c —CH,— CH —Ch, 
Alkane Heptane Ethene Prooene aera Catalyst | 
: ; cH , 


2,2,4 -rrienedtyibenane (Iso - -octan, 
octane number of gasoline. 


It is used to improve the 


It is used to convert surplus supplies of less desirable 
petroleum fractions (gas oil) into gasoline. 
i 
? Bd } 
What is an octane number and how 1s improved? ; S. 
Ans AOctaneNUmber ; es A 
“The percentage of branched chain hydrocarbon (Iso- -Octane) in ao I 
gasoline fraction of petroleum is called Octane number.” 


-e Iso-octane (2. 2, 4Trimethyl pentane) has been arbitrarily given an octane number of 100 while n-heptane has give 


an octane number zero. 
Improvement of Octane number: 
Octane number of gasoline can be improved by various ways: 


(i) Reforming 


(ii) = Aromatization 
(iii) Blending with TEL 
(iv) Addition of aromatic com younds (BEX) 


“The sharp metallic sound produced when low quality fuel burns 
in internal combustion engine is called knocking.” 
Knocking greatly reduces the efficiency of an engine. 
Anti-Knock Agents: ; 
The two anti-knock agents used in gasoline are: 
(i) Tetramethyl lead (CHs); Pb 


(ii) Tetraethy! lead (Cy Hs), Pb 


icacompound 
“The homoeyelic compounds which contain a ring of three or more carbon atoms and 
resembling aliphatic compounds are called alicyclic compounds.” 


o The saturated alicyclic hydrocarbons (cycloalkanes) have the ger eneral formula C,H», while unsaturated (eyes) 


have the general formula C,H. Be" 
Examples: . Bs Pay 
Ct pe 
/ 
JN BC OCH. H.C GH 
CH H,.C—CH H.C CH | | HCC | | 
E H 
/\ \a| | if HR yc. | H.G GH 
HiG——GHi H.C—CH H.C —CH. CH. H.C —CH. CH, 
Cycloprepane Cycebutane Cycupentane Cyclohexand <4 * 


Cyclebutene 


109 


mi: { incom = 


“These 
carbocyclic compounds which contain at least one sbenzene ring. (six carbon 


ut qd d Ie and single bonds 1 
" . iLoms with three ultern ite doub di Ss called aronia Mic compounds.” 


(i) The aromatic cor ‘have a si i i 
mpounds may have a a chain ora gional group attached to the ring. For examples:- 


So ole. g 


(ii) The aromatic , 
atic compounds may also contain more than one nes rings flees awelliee 


Na ley 
laphtnalene Antnracena Prenantnrene Pore 


19. __ Differentiate between Alicyclic and Aromatic compounds. 


The SEES me iene contain atleast one 
benzene ring are called aromatic compounds. 


The homiocyelia compounds Ww hich contain ring of 
three or more carbon atoms and resembling the 
aliphatic compounds are called alicyclic compounds. 


e° They may be saturated or unsaturated, ,-- 


They have low percentage of carbon. 
Examples: 


They have high percentage of:carbon, 


H,C—CH. 


Cyacbutane Cyclorexene 


Furan 


According to Huckle rule, these are non-benzenoid aromatic compounds. 


Butane 


Formula 


!] | Gible 


CH 
| i 2 Le 
Et fob H Hol iW I 
Displayed Formule { i jae ion fe Te ‘ 5 ¢ aa =Coll : a 
(Shows allatoms and | H-C- CH! | iio . ee Ea See eytict eta Bd 
pons) Hee PE ty ase Te shal ba 
SS 1 ia 
: i CHACILCILCHI er 
Structural Formula CHLCHLCH, : we 
Tietannnar eeameng || Cee i “~~ pre ‘i 
Au ‘ s 4 a ; 
Skelatal formula Pd ZA 7 < *: Pa 
ee 
en sSSSSSSS8S8S80080.0 ooo 


21. Branched hydrocarbons are better as a fuel as comparcd to straight chain, Explain, 


combustion engine. In this way, it reduces the efficiency of engine. ; 2 
fr H H H rAparAnnc.y oy he ‘ rely = 

On the other hand, by reforming we convert straight chain hydrocarbons into branched chain hydrocarbons, In 

this way, their octane number increases. This fuel burns smoothly in internal combustion engine and increases Its 


efficiency. | a ences ae 

<a = 

228 What do you mean by functional proup? r= uh 
te = 

AnsakunctlonallGroup B 

“An atom or a group of atoms or a double bond or a trinte bond ee 

whose presence imparts specific properties to organic compounds I a 


is called a functional group.” 
° They are the chemically functional parts of molecules. 
° Each functional group defines an organic family. 
Examples: 


FunctionallecouDMmmmnGI aes 
Hydroxyl group 


23. Define the term isomerism. Give examples. 


Ansaisomerism, 
“Two or more compounds having the same molecular formiila but diffe 
said to be isomers and the phenomenon is called isomerism.” 


ness ermal 
Cl43—-Cs- OH 
Ethanol 
CH;-CH3=NH;2 
Ethyl amin@es ” 


Alcohol or alkanol 


Amine 


rent structural formulas and properties at a 


Examples: 
SsHi3: CH; ee 
CH CH — CH cH, | -e 
| Te aie 2 ER 
CH: — CH, — CH; —CH, — CH, am Cth —C — Ch; aa 
(n-pentane) 2-Methylbutane(so-penane) CH: 
2, 2-Dimethylprapane (Neo= % 
CiHg: H\C-CH=Ch, CH pentane) oa : 
propene a & aS Bee 


Cyclostana ya 


How functional group isomerism differs from metamerism? Give examples. 


+ ee = 
~- <4 


iiNietamerisni 


x 


o The compou 


ae <i 
EATERS? TIS Mice Sa 
© This type of isomerism arises due to the unequal 
distribution of.carbon atoms on either side of the 


functional group. 


© Such compounds belong to the same homologous series. 


Example: 
CH; — CH) — 0 — CH>— CH; Diethyl! ether 
CH; — © — CH2— CH2— CH; Methyl-n-propy! ether 


= wa tna Ls 


nds having the same molectilar formula but 


different functional §roups are said to exhibit functional 
group isomerism. 


Example: 
(0) 


I 
CH, CH, —@ —4 


Il 
CH,—C —GH, 
Propanaldehyde _ 


Propanone 


This type-of isomerism arises due:to the diffe 
chain. The arrangement of carbon atoms remains the same, 


tence in the position of the same functional group on the carbon 


Examples: 
C3H;Cl: = CH; —-CH—- CH; 
CH; — CH; - CH; — Cl | 
1 — Chloropropane Cl 
2 — Chloropropane 
CyHg: CH; —CH; — CH = CH; CH; — CH=CH — CH; 


1 — Butene 


2 —Butene 


“An atom or a group of atoms or a double bond or a triple bond whose 
presence imparts specific properties to organic compounds is called a 
functional group.” 
° They are the chemically functional parts of the molecules. 


° Each functional group defines an organic family. e.g. -O—,—SH,— NH,,—Xetc. 


cunctionallGroup\lsomerism 


“The compounds having the same molecular formula but different 
functional groups are said to exhibit functional group isomerism.” 


Example: 
C2H,0. y 
CH, -O-GH, 
(Dimethyl ether) 


CH, -CH, -OH 
(Ethyl alcohol) 


27, What type of structural.isomerism is shown by ethers? Give on example. 
saotructurallisomerismshowniby.ether. 


Ethers show metamerism which arises due to the unequal distribution ofithe carbon atoms on the either.side of 
the same functional group. 


Example: 
C;H,0: 
CH, -O-CH; -CH, -CH, CH, -CH, -O-CH, -CH, : 
Methyl - n -propylether Diethylether. 


Chapter 7 (Fundamental Principles of Organic Chemistr ) 
i 


IX me Tantomertsn| 


This type of isomerism arises due to shifting of proton (H’) from one atom to other in the same molecule, 


Examples: 3) 
COOK Coo 
R—-C-NH, ==R ee 
H H 
Amino acid Zwilter ion 
0 OH ag | 
I = 
CH,—C —H == CH.=C —H a 
Acctaldehyda Vinylaicohol : Ba 
29, From where does the energy come to excite the carbon atom in the hybridization? oe 


. ir-\iel 
Before excitation the carbon atom should make two covalent bonds releasing an adequate amount ofenergy. After | 
excitation, however, it will form four covalent bonds releasing almost double the amount of energy. This excess 
enetiy is more than that needed to excite the carbon atom. So a tetravalent carbon atom is expected to be!more 


stable than a divalent carbon atom. 


30. Explain the type of bonds and shapes of the following molecules using hybridization approach. . a 
CH -CH;, CH; = CH, CH. = CH,HCHO, CH;Cl 


gC =i15?! 2s? 2p. peu 2p°, (Ground state) 
Hybridization: sp* 
a ly 1 1 
' .C = Is’. sp*.sp®.sp*.§p>. 


(Excited state) 


‘g@ =l18%. 281, 2pyr. 2p. 2pe, 
Bonding: 


(Hybridized state) F 


O-bond 


(if) Ethene (H.C = CH): 
Central atom = C 
s€ = Is”. 2s”. 2p’, 2p,’ 2p, 


4 


5 1 1 1 1 —.: 
Hybridization: sp’. .C = sp*.sp?.Sp*.2Pz- 


Seay ies 1 
6C = Is". 2s. 2p, .2p,.2p, 


Sree 


Bonding: ; mo 
, ee 
1-bond 
H | H Cal 
Se CR ¢ i] ; 
Ho SS bond A 


- 


HEMISTRY — XII Object 


cholar’s © 


ive) : 


(iii) Ethyne (HE = CH) 


oC =Is*. 28°. 2p. 2p!. 2p 


o€ = Is’. 2s!. 2p,'. 2p',. 2p! 
Bonding: 


H-C€C=C +H 
4p 
co bond 
oO 
l| 
(iv) Formaldehyde: H-C-H 
Central atom = C 
oC = 18>, 25°. 
o€ = Is*. 2s). 
Bonding: 


(v) Methyl chloride: CH3Cl 
Central atom = € 


oC = Is”. 28°. 2p). 2pl. 


> oye . > U u 1 { 
s€ = Is?, 2s!. 2p,'. 2p'y. 2p", Hybridization: Sp>— C= 1s’. sp°.sp*.sp*.sp°. 
Bonding: 
Ho fe G-bond 
G-bond H=—=6 ——¢| 
H— 


31. Whatis cis-trans isomerism?-Give-cxample. 


Ansa Gisstransiisomerism| (Geometric lsomerism)} ; 
“Those compounds which possess the=same structural formula, but differ with-respect to the positions of; the 
are called cis-trans isomers and the phenomenon is Known‘as cis-trans or geometric isomerism!” 


identical groups in space 


a 
.t 


Necessary Conditions: 


TI essary and sufficient condition for a compound to exhibit geometric isomerism is that the two group 
ne necessary ¢ 


attached to the each double bonded carbon must be different. fi 
Examples: CH, H CH, 
SiH a ey, Ned Sy 
Ce=sc C=C ree 
/ \ / \ } 
H H CH, H 
Cis-2-Butene Trans-2-Butene 
; rl H CH f 
CsHyo: CH, ne yon \ / 3 
C ChaiG i 
i SX TN a. 
H H H,C - CH; H e F 


Cis-2-Pentene Trans-2-Pentene «= 


32. Why is there no free rotation around a double bond and free rotation around a single bond? 


AnsaRotationidroundialdoublerandisinglery : oe 
a A single bond is formed by the linear overlapping of sp? orbitals of two carbon atoms. Due to which a sigma bond: 


is formed between the two nuclei and the groups attached to carbon pon are capable of free rotation. A 
1s s — ff 


A double bond contains a sigma o and a pi a-bond. In sigma bond, electron density lies between the two nuclei 
\shile in a-bond, electron density is formed above and below the line joining the two nuclei. It causes hindrance in the 


33. 1-butene does not show geometrical isomerism but 2-butene exhibit geometrical isomerism. Why? é 


Nie The necessary and sufficient conditions for a compound to exhibit geometric isomerism are that: ae 
(i) The two groups attached to the each double bonded carbon must be different. 
(ii) There should be restricted rotation between carbon.atoms. 


H,¢ CH, H CH, 
Nic! New 
= Cn 
Gi —_ & 
H H ' Gn, H Za 
Cis-2-Butene Trans-2-Butene ae 


° In 1-Butene, double bonded carbons contain two similar atoms attached to one side so unable to show geometric 
isomerism =f 


- . . . ' a “ 
2-Suicne does show cis-trans isomerism because double bonded carbons contain two different groups. ee 


Why is restricted rotation necessary to show the geometrical isomerism? — 


Or Geometric isomerism is originated due to restricted rotation around a double bond. Comment. Sn 
ii - — _ ——- 


ad Two carbon atoms joined by a single bond are capable of free r 
Joined by a double bond. they cannot rotate freely. As a result 
carbon atoms vet fixed and gives rise to cis-trans isomers, 


Was Sa Ce So at = See 


Scholar’s CHEMISTRY —XI1 (Objective) 
SEE ODI CctvC) ee 


The rotation of two carbon atoms joined by a double bond 
costs too much energy, making geomictric isomers possible. 


could/ happen only ifthe z-bond breaks. This ordinarily 


eee. Oc EE 


35. Write structural formulas of the two possible isomers 0 CiHjo. Also write their TUPAC names. 
sastructurallformul : 


The two possible Structures of butane are: 
(i) CH,-CH, = CHS —Clig 
n—Butane 


(i) CH, -CH-CH, 


Seas CH, 
2—Methyl propane 


OR “lirans\-isomer, . 
1, The geometric isomer in which the two bulky groups 
are present on the: opposite side of the double bond 


is called trans isomer. 


present on the Same side of the double bond js called cis 
isomer. 


2. Cis isomer is given by 


Re 
C—c C—=€ 
Ho >» Ro » 


3. Generally cis form of a compound is unstable due to} 3. The trans form of a compound is stable due to| — 
stearic hindrance of bulky groups. Opposite presence of bulky groups. 

> : . . woos = qt E 

7. Trans-isomer is more stable than cis-isomers. Justify. . 


ans} Stability of-cis — trans isomers: 
Cis-form of a compound is generally unstable because two bulky groups are on the same side of double bond. 
These groups cause stearic hindrance making cis-isomer unstable. : 
In trans-form bulky groups are on the opposite side of the double bond. Due to absence ofistearic hindrance trans- 
isomer is more stable. ; 


Z Trans isomer is given by 


HK UR 


Example: 
R. R R. A 
& = Cc. £ =C. aa 
Hier H RoW 
cis - alkene trans - alkene ’ 


FAI OOO AO AOR IO Ie 30% 


qi. Fillinsthe blanks. 
_ (i) Ozone reacts with/ethene to form 
(ii) Lindlar’s catalystlis used for___ of alkynes. 
(iil) Diviny] acetylene isa iAneS: acetylene. 
(iv). Vicinal dihalides have two halogens on ____ carbon atoms. 
(9) Ethyne is acidic in character because of ____ hybridization. 
(vi) Habibi formed due to addition of ___ in ethene. 
(vii) » Ethylene glycol is produced when ___ reacts with'cold alkaline KMnQ, solution. 


AAT 


if int 


| 


(viii) Mustard ee is a high boiling 


(ix) Ethyne h 


S like odour. 


(x) Ethyne is obtained by the reaction of with calcium carbide. 


Answer Key. 


i w 


@ 


(i) wEariial hydrogenation » 


(v) ae (vi) iHypehalous.acid , 
Gm nh 


Qa. 


Indicate.True or false. 
(i) Addition, off HX to unsymmetrical alkanes takes place according to Markownikov’s rule. 
(il) Methane reacts with bromine water and its colour is discharged. 


ae [ae ane 
(iii) Mustard gas is a blistering agent: 
(iv) Methane is also called marsh gas. 
(v) Ethyne isa saturated compound. 


(vi) Baeyer” 
(vii)  Alkanes usually jandergo substitution reactions. 


(vili) Benzene isa polymer of ethene. 
(ix) Acry lonitrile caji be obtained from ethyne. 


(A) Ethyn 
Answer Key. 


rs reagent is used to locate a double bond in an alkene 


eis more reactive towards electrophilic reagents than ethene. 


eerste 1) > 


Multiple Choice Questions. Encircle the correct answer. 


(i) Preparation of vegetable ghee involves 
(a) Halogenation (b) Hydrogenation (c) Hydroxylation | (d) Dehydrogenation 
()) Formula of chloroform is: 
(a) CHSC (b) CCI, (c) CHCl) | (d) CHCl; 
(ili) The presence of a double bond in 2 compound is the sign of: \ 
(a) Saturation (b) Unsaturation (c) Substitution \ (d) None 
(hy) Vinyl acetylene combines with HCI to form: (Lhr 2008) 
(a) Polyacetylene (b) Benzene (c) Chloroprene (d) Divinyl acetylene 
(v) The addition of unsymmetrical reagent to an unsymmetrical alkene is in accordance with the rule 


(a) Hund’s rule (b) Markownikov’s rule 


(c) Pauli’s Exclusion principle (d) Auf bau principle 

(vi) Synthetic rubber is made by polymerization of: 
(a) Chloroform (b) Acetylene 

(vii) B.B’— dichloroethy! sulphide is commonly known as: (Lhr 2012) 
(a) Mustard gas (b) Laughing gas (c) Phosgene gas " (d) Bio-gas 

(viii) When methane reacts with Cl, in the presence of diffused light, the products obtained are: 
(a) Chloroform only (b) Carbon tetrachloride otlly 
(c) Chloromethane and dichloromethane (d) Mixture ofa, boc \ ; 

(ix) Which one of the following gases is used for artificial ripening of fruits: \ : (Grw 2008) 
(a) Ethene (b) Ethyne (c) Methane \\ (d) Propane 


Solved Exercise MCQ’s| \ 


(Fsd, Lhr 2009) 


(c) Divinylacetylene (d) Chloroprene 


ONO PATIS\Velg Reason Sa 
(i). (b) Hydrogenation | Vegetable Oil+H, a > Vegetable ghee 


(ii). (d) CHCI, 
(iii). | (b) Unsaturation 


Trichloromethane (CHCI,) is also called chloroform. 

It means any molecule can add into it. CH, =CH, is unsaturated 
compound, 

CH? = CH-€ =CH+HCl- CH, =CH-C4 CHy 


cl 


(iv). | (c) Chloroprene 


(v). ((3)) Markownikov’s rule Negative part of attacking reagent goes to that carbon containing. 
double bond and has least number of hy drogen atoms. - 

(vi). (d) Chloroprene | Chloroprene —Psbesntica_. Neoprene (Synthetic rubber). 

vii). | (a) Mustard gas It is nota gas-but a high boiling liquid. 


(viii). | (d) Mixture of a, b,c 


(a) Ethene 


First form CH;@l then CH; 2Cl; CHCI; andiGCl, respectively. 
Ethyne is used for ri pening of fruits, 


| (Fsd 2010) 


me 


13. 


14, 


ae Te 


Which type of'reactions are given by alkanes 

(a) Addition (b) substitution 
Alkanes are non-polar, they are Soluble in 

(a) Diethylether (b) Benzene f 
Acctylene polymerises to mike 


_ (D.G Khan i) 
(d)'Polymerization 
(D.G Khan 09) 
‘(d) All ofithese 


(c)' Elimination 


(c) Toluene 
(DG Khan 09) | 


(a) 1,3,5 — Cyclohexatriene (b) Benzene ~ (c) Butane (d) Hexane 

Wolf - Kishner’s reduction reduces aldehyde into (D.G:Khan 10) 
(a) Alkyne (b) Alkene (c) Alkane (d) Alcohol: ; 

Bacyer’s reagent is (Rwp 08); 
(a) Dilute alkaline KMnOy sol (b)' HCl + ZnCl, (c) Br. in CCl, (d) All ofthese 

Addition of hydrogen accompanied by a bond cleavage is called ? (Rwp 09) 
(a) Hydrogenation (b)' Hydrolysis (c) Hydrogenolysis (d) Hydroxylation 

In Ethene, each carbon atom is : eis ',. (Rwp 10) 
(a) sp* hybridized (b) sp’-hybridized - (c) sp— hybridized ‘(d) Unhybridized 

Marsh gas is f (Fsd 08). 
(a) CH, ((>)) C3H; (3) C;Hg ((<)) Cy4H}ho 

The formula of dichloromethance is f 
(a) Cl,CH, (b) CHCl, (c) CH,Cl (dy CCl, 

The presence of double or triple bond ‘in a compound i is the sign of (Sgr 10) 
(a) Unsaturation (b) Saturation (c) Addition (d) Substitution 

B-B' dichloroethy! sulphide prepared by treating sulphur monochloride with (Gry 10) 
(a) Ethane (b) Ethene (c) Ethyne (d) Methane . ; 
Lindlar’s catalyst is \ (Grw 11) 
(a) Ba(PbSO, ) Quinoline (b) Pd(PbSO,) Quinone 

(c) Pd(BaSO,) Quinoline (d) Ba(PbSO,) Quinoline 
Sabatier-Sendern's reaction can be used to prepare (Lhr 10) 
(a) Alkynes (b) Alkenes (c) Alkanes (d) All ofithese : 
The isomerism shown by alkanes is (Lhr 11) 
(a) Skeletal (b) Position (c) Geometric (d) Metamerism 

Chloroprene is used for making: os (Grw 22) 
(a) Rubber (b) Petrol (c) Propane (d) Liquid fuel 


The alk: hich has only primary hydrogen atoms is 
(a) Pentana i (b) Neopentane (c) Isopentane (Gd) 2,2-dimethylbutane 


hol inyolves : 
Avec nitel nem (b) Carbanion . 7 (©) Garbocation - -(d)'Garbene 
The addition of HBr.to, propyle eneitakes place opposite to Markownikoff’s. rule in presence of: 
(ey Sunlight Ou atinum, se 3 S2@) Hy drogen’ BCE (@): eer 

on of alkanes is an example of snciliiepdiodieetpteansceed tte 

Biacaastiite substitution ©) feo Aiteaitian 
(c) Nucleophilic substitution 
Alkenes readily undergo 
(a) Substitution reactions 


(b) Elimination reactions 


6. 


19, 


20. 


21. 


22. 


23. 


(c) Addition reactions (d) Rearrangement reactions 


Which of the following has the highest nucleophilicity 
(a) F (b)CH, (c) OF 
Which of the following is the most stable carbonium ion among the following : 
(a) C,H.C°H, (b) C,H,CH.C’H, (c) CH,C'H, (d) C,H,C*HC,H, 
Which of the following is most reactive towards nucleophilic substitution reaction 
(a)H,C =CH-Cl (b) CH,;CH = CHCl (c) CH;,COO™ (d) NCCH; 
Bacyer’s reagent in used in the laboratory for 
(a) Detection of unsaturation (b) Reduction 
(c) Detection of glucose (d) Oxidation 
Carbon black, which is used in making printer’s ink is obtained by decomposition of 
(a) Acetylene (b) Carbontetrachloride (c) Carbonmonoxide —(d) Methane 
Formation of alkanes by action of Zn on alkylhalides is called 
(a) Frankland reaction (b) Wurtz reaction (c) Cannizzaro reaction (d) Kolbe’s reaction 
i-Chlorobutane on reaction with alcoholic potash (IKOH) gives 
(a) I-butene (b) 2-butene (c) 1-butanol 
Tetrabromoethane on heating with Zn gives 
(a) Ethyl bromide (b) ethane (c) Ethene 
. When 2-Butyne is treated with dil. H2SO,/HgSO,, the product formed is 
(a) 1-butanol (b) 2-butano! (c) Butanone 
Position of double bond in alkenes can be identified by 
(a) Bromine water (b) Ozonolysis 
(c) Ammoniacal silver nitrate solution (d) Baeyer’s reagent 
Ethane can be prepared by 
(a) Heating sodalime with sodium acetate 
(c) Electrolysis of sodium succinate 
Catalytic reduction of water gas gives 
(a) Acetylene (b) Ethane 
Ethylene is produced by 
(a) Dehydration of acetic acid (b) Mixing acetic atid and calcium fotmate 
(c) Electrolysis of methyl alcohol (d) Passing C,H.OH vapours over hot Al,O, 
Which of the following reagents distinguish ethylene from acetylene? 
(a) Ammoniacal cuprous chloride (b) Alkaline KMnO, solution 


(c) Br, water (d) Chlorine dissolved in CCl, 


(d) NH, 


(d) 2-butanol | 
(d) Ethyne 


(d) Butanoic acid 


(b) Electrolysis of sodium acetate 
(d) Reduction of acetone 


(c) Ethylene (d) Methane 


The gas, which is used for welding purposes is 
(a)CH, (b) C,H, 

Conjugated double bond is present in 

(a) Propylene (b) Butylene (c) Isobutylene 

The only alcohol that can be prepared by the indirect hydration of alkene is 
(a) Ethyl alcohol (b) Isobuty! alcohol (c) Propyl alcohol 


US “IAM ; 
HC=CH ey (A) CIAMpbir P Br 
Pato} 


(a)CH;CH(Br)CH, 


_ ()CLH, (d) None of these 


(d) Butadiene 


(d) Methyl alcohol 


Tan (B)——> (C) in this reaction, the final product (C) is 


(c) CH;CH.CH,Br 


(b) CH, = CHBr (d) BrHC = CH -CH, 


Alkanes have general formula of: 


(a) Calan. (b) Cy Ha, 
Kolbe's ele 


(C) CoHin.2 
ctrolytic process is suitable for the preparation of: 


(d) CyHo,.) 


ue SES 
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4. 


10, 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


(a)|'Unsymmetrical/alkanes (b) Botha &c (c)' Symmetrical alkanes (d) None 
Which of the following cannot be prepared from electrolytic process: 
(a) CH; (b) Ethane (c) Butane (dja&c 


In Wolf-Kishner’s reaction: 

(a) Aldehyde is reduced to alkane 

(c) Both reductions occur ~ 

In Clemmensen reduction, carbonyl group: 
(a) Is reduced to methyl group (b)\Is reduced to methylene group 
(c) Is oxidized to methylene group (d) Is oxidized to methyl group 
The Wolf-Kishner reduction takes place in\presence of: 


(b)' Ketone is reduced to alkane 
(d) None 


(a) N2H,/HCI (b) Zn-Hg/KOH (c) N3Hi/KOH ’ (d) Zn-Hg/HGl 
Which ofthe alkanes are colourless, odourless gases: 
(a) C,-C; (()) C)-C; (9) C\-Co ; (d) C,-C, 
Which one of the following hydrocarbon is a wax solid: 

(a) CioHiy (1)) CygHay (3) C17H36 (d) None 
Alkanes are insoluble in: 

(a) Benzene (b) Ether (c) H:0 (d) None 
Withinerease in number of|C atoms of:alkanes: 

(a) Physical constants decrease and solubility decreases 

(6) Physical constants increase and solubility, decreases 

(c) Botha & c (d) None 

Boiling points of alkanes increases by__ for.addition ofeach CH; group: - 

(a) 30-50°C (b) 20-30°C (9) 60-90°C (d)/None 


The unreactivity of alkanes is due to: 


(a) Inertness of sigma bond (b) Non polarity, of, C-C€ and C-H bond 


H ; 7 125) 

(c) Botha & b Sopra pstdest 23 ; ()) eee 
anes, react with’ inary tempcrature: seh 
What happens when alkanes.react:with HC] at ordinary ¢ eee 
~ (a) Chloro:alkanes (b):Chloro alkenes- (c)Botha&c ————_(d)No*réaction 
Complete combustion ofan alkane yields: 
(a) Gy H,0 (b) €O2, H30, CO (c) CO, H30+ Heat (d) None 
is the major reaction in engines of automobiles: 
(a) Hydrogenation (b) Combustion (c) Nitration (d)'None 
ic oxidation of alkane is used: 
Gat Pi Sgt (b) To prepare higher fatty acids 
a) As fu 


(c) In organic synthesis OANT 


Nitroalkanes are uscd: 

(a) As solvents 

(c) As fuel © C 
The extent of halogenation of alkanes depends upon: 


(b) To prepare higher fatty acids 
(d) Both aandc 


(b) Amount ofjhalogen' used 
(d) None 


(a) Pressure 

(c) Amount ofihydrogen 
Order‘of reactivity of/halogens is: 
(a) Ch > 15> Fi > Bro 

(c) Cl, > Br > [+> F 

Amount ofihe 
(a) 220 Jmol 


(b) F2> Ely > Bro > Is 
(d) F: > Brs>1>> Gh 
at evolved when one mole of alkene is hydrogenated: 


.\3 +t 2 4 1! 
(b) 200 kino! (¢) 210 KJmol (d) 0Wmo 


30. 


31. 


32. 


33. 


34. 


36. 


37. 


38. 


39, 


40, 


41, 


Olefins is the second name of: 
(a) Alkanes 


(a) C3H,; (b) CsHs 


The dehydration of tertiary alcohols in presence of H,SO, is carried at: 
(b) 35% H2SO, 


(a) 20% HSO, 


(b) Alkenes 
Which one of the following hydrocarbons is a liq uid: 


Which one of the following halogen docs not react with allene: 


(a) F> (b) Cl 


(c) Alkynes (d) Both b andc | is 
(c) CoHhs (d) C3Hg w 
(c) 30% H,SO, (d) 25% H»SO, ¢ 
(c) Bry (d) In 


In the addition of , molecules of the solvent become reactants too: 


(a) Halous acid 
(a) Double bond 


(a) HO (b) O; 


Ethene is polymerized in the presence of: 
(a) Aluminium triethyl (b) Aluminium tetraethyl 


IUPAC name of mustard gas is: 
(a) B, B- dichloroethy] sulphide 
(c) B, B- dichloroethy! sulphate 
Ethyne has 


(a) One (b) Two 


(b) Hypohalous acid 
Bacyer's test is used for the detection of: 

(b) Saturation 

Ethene is polymerized in the presence of traces of: 


(c) Halogen (d) Sulphuric acid 


(c) Unsaturation (d) Both a andc 
(c) Cl, (d) N> 
(c) Titanium tetrachloride (d) Both aandc 


(b) B, B- dichloromethy! sulphide 
(d) B. B- dichloro ethyl sulphite 


hydrogen atoms less than that of ethane 


(c) Five (d) Four 


Tetranaloalkanes form alkynes when they react with: 


(a) Non-metals 


(a) BrHC = CHBr 
Acetylene has 
(a) Onion like 


odour 


(a) High electron density 


(c) Less exposure toward electrophiles 
Addition of halogens to alkynes take place in the presence of: 
(b) Zn, Pt, Pd 
The reaction of hydrogen bromide 
(b) Bohr's law 


(a) CCl, 


(a) Charles law 
Viny! alcohol isomcrises to: 
(a) Acetaldehyde 


(a) Acetaldelyde 
The formula of Glyoxal is: 
(a) CH; = CH- O- H (b) CHO, 


is used for Welding and cutting of metals; 
(a) Oxyacetylene flame (b) Oxidizing flame 
Which of the following order is correct: 


(b) Metal carbonates 
On industrial scale, ethyne is forme 


(b) Garlic like 


Alkynes are less reactive because of: 


with ethyne is in accordance with: 


(b) Formaldehyde 
CH=CH+HCN Cu, Cl. NU, CI >: 


(b) Methy! nitrile 


(c) Active metals (d) Strong base 


d by the reaction of : 
(b) BrHC = CHBr+ Zn 


(c) CaC:+H,O0 (d) All of these 

(c) No odour (d) Gingerlike 

(b) Triple bond 

(d) All of these 

(c) Al,O; (d) Ci 

(¢) Hund'stule (d) Markownikov's Rule : Bt 


(c) Acetone (d) Vinyl halide 


(c) Acrylonitrile (d) Methyl! cyanide 


(OQH-C =N (d) CHO, 


(c} Reducing Flame (d) All of them 
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(a) Chloroprene + Neoprene — Vinyl acetylene ((b) Neoprene > Vinylacetylene — Chloroprene 
(c) Vinylacetylene —> Neoprene —> Chloroprene (d) Vinyl acetylene — Chloroprene > Neoprene 
When acetylene passes through Cu-tube at 300°C it forms: : aay 

(a) Ethane (b)/Benzeng (c) None of these (d) Acetic Acid 

CuC= CCu (Dicopperacetylide) has __» colour of ppt: 


(a) Reddish Brown (b);White (c) Yellow (d) Red 
A secondary carbon atom is one that is joined directly to: 
(a) Methyl! group (b) Three Alkyl groups (c) Two Alkyl groups (d) One Alkyl group. 


The type of hybridization on each carbon atom in the molecule HE = C— C=CHis: 

(a) Two sp, two sp* ~(b) sp? (c).sp (d) sp° 

In.the process of Hydrogenolysis, Alkyl Halides React with Hydrogen in the presence of catalyst: 
(a) Pb/C (b) Pd/G (c) CaO ; (d) Zn-Hg/HEl 
Kolbe's Electrolytic Method has limited synthetic applications because of: 

(a) Number of side products (b) Reaction occurs vigorously 

(c) Reactions reversible (d) Reaction is not feasible 

The heat of combustion ofan alkane in the presence of oxygen is: 

(a) -782 kjmol" (b) -891 kjmol"! (c) — 650 kjmol'! (d) -580 kjmol' 

At high temperature and pressure lower alkanes are burnt in the presence of catalyst 

(a) Ni (b) Pt, Pd (c) Pd/C (d).Cu 
Nitromethane is prepared in drastic conditions at temp: 

(a) 200-300°C (b) 300-400°C (c) 400-500°C 


(d) 500-600°C 


"In paints, printing inks and automobile tires, methane is used for the preparation of: 


(a) Lead (b) Copper (c) Carbon Black (d) Alcohols 
For the industrial preparation of Methyl! alcohol, formaldelyde and Hydrogen Cyanide 
(a) Ethane (b) Propane (c) Ethene (d) Methane 
Alkanes react with halogens by a free radical mechanism to give: 
(a) Halohydrin (b) Haloalkanes (() Nunbydoin 
Methane is used to prepare fertilizers: 

(a) Nitrogenous fertilizers (b) Urea fertilizers 
Halogenation is believed to proceed through mechanism of: 
(a) Substitution (b) Reduction (c) Free Radical 


AN 
S 


is:‘used: 


(d) Haloalkene 
(c) Ammonia fertilizer (d) Phosphate fertilizers 


(d) Oxidation 


" Alkane has strong o —bond and cannot break but at drastic condition, 
it gives substitution reaction. tr 
Alkane are non-polar-and dissolved in non-polar solvent (Benzene. 


Diethvlether. Toluene).etc. ” 


| G)iltis mild oxidizing agent. 
(ii), Pink in colour. 


CH, =CH,,CH = 
reactions. 


b) Ethene 

ae 2CH, = CH, + SCI, 

| Finally divided palladium supported on BaSO, and Tpateorel by 
treatment with aignaline G indlar’s catalyst). 


CH. =CIl, +1. - 
Alkanes show any areal isomerism. 


CH,-CH,-CH.- CH, (n Butane) 
CH —CH—CH_ (Iso - Butane) 
| 


(c) Pd (BaSO,)/Quinoline 


(a) Skeletal 


CH 


Chloroprene 2" » Neoprene( rubber) 


Imayve Structure 
H,C-CH=CH, + HBr—*> H,C -CHgsCh, - Br 


(1 - Bromopropane) 
cl-cl—*>cl' +c 
CH, -H+Cr 
“CH -4Gl— 


Step] 
Step Il 


(Initiation) 
“ ¥CH! + HC! (Propagation) 
Mya? «6 al; 


Steplff “°CH,+Cl >CHe— Cl 


Alkene are unsaturated (have double bond) so they preferably give 
addition reaction rather than substitutionreaction. 

(i) It vives'electron- easily. 

(ii) lt is more basic thanbothers and react readily with metal ions 
(electrophiles) and forms base, 


(d) C,HsCH" C,H; Because in this case, the tive charge on carbon is, more aie 
the bulky phenyl groups. é — 


18 |q@ynccHy NCCH,” 


(‘Vermination) 


Jw nccHy De lo tive charge. it readily reacts ih Nueleophile. 


=< Ld 
eae (a) Detection of unsaturation Unsaturated compounds discharge the pink colour of KMnOs 
saturated compound cannot discharge colour. i 


| 10. | (d) Methane 


3CI1, + JO. —> 2CO + 611.0 + C (Carbon black) 
(a) Frankland reaction 


2CH, —Cl + Zn »>ZnCl. + Cll, - CH, 


Ethane 


, (Sabatier —Sendern's reaction) 


DY SEE aE i, 


. ——— (a) Ammoniacal cuprous chloride 


|(d)Noneofthese = None of these 


| (a) Butadiene - /H,€=HC-HC=CH, or CH, =CH=CH-CH, There is 
‘alternation ofitwo.conjugate double bonds. 


|_ 22. - | (a) Ethyl alcohol eHIOH 


[|e cnscn(agen 


CH, - CH; ~CH, —Cl+ KOH—“="= 5 CH, — GH, — CH=CH, +CH, +KCl+4,0 


a Tia (1—Butene) 
5 - 
; Lol 1 | 
HC—CH + Zn ——> HC=CH + ZnBr, 
Br Br at M 
HGSCH + Zn ——* HC=CH'+ 2nBr, 


(c) Butanone 


(b) Ozonolysis 3 2 
>H,-CH, —CH 


! 
=CH, Eis Propanaldehyde and Formaldehyde 
CH, -—CH, =@= H,H- om 7) Respectively while 


(CH, -CH'=CH-—CH, ) gives acetaldehyde. 
(b) Electrolysis of sodium acetate 


H 
| 2CH; - G- 07Na* +2H;O—2#*"_-5 GH, - CH, + 2CO, +.2NaOH +H, 
(@) Methane 


CO +2H, —Z2Gi2_, CH OH 


CH,OH +H, —" 5 CH, + HO 


(Methane) 


: Pes (d) Passing C,H;OH vapours over | CH\CH JOH Re>-CH, =CH, +H,0 
hot Al,O; 


Dicepereetlde 
Reddish brown ppt:). 


Ethyne C,H, is used for welding, purposes. 


Nix CG 


a (2) Cyan | 
2s] (c) symmetrical! planes 


(a) CH, 


‘Electrolytic process is-used to prepare symmetrical /alkane while 
CH, is unsymmetrical alkane. : 
-(c) Both reductions occur : : . 
Il Zn-Hg/HCI 4 
H,C—C—CH, + 4[H] > H,;C—CH,—CH, + H,0 
‘Acetone Propane 


(0) 


NLEKOD) 


ll aan 
H\C=C=H + 4{H] ——> H,C— GH, + H;0. - 


as + ay 22282, He—CH,—CH, + H,0 
a 


Acetone 


QO 


N.H,/KOH 


II 
H,C—C—H + 4[H] ——— H,C— CH, + H,O— 
First four members (CH..CH,,GyH, C,H, ae colourless, 


odourless gases. 


ne ae “Carbon C,, to onward in alkanes are waxy solids. : 3 
ee ~~ PA lkanes are non-polar while water (HO) is polar. So Alkanies are 

insoluble in LO. 

10. (b) Physical constants increases and | With the inerease in carbon number London. dispersion Tor 

increases and boiling and melting. points increase while du 

increase in polarity solubility decreases. 


Hue to increase in carbon number the intermolecular forces incre 
so boiling point increases. 


(b) C,H 
9, (d) HO 


solubility decreases 


li. (lb) 20° — 30°C 


12. (c) both a and b (1) G-bond is strong so it is less reactive.- 
(ii) C - Cand C — H are non-polar so it is less reactive. 
13. | (d) no reaction Alkanes are least reactive and give the reaction (substiturigg react 


at high temperature. 
CH,+20,—>CO,+2H,O+Heat AH=-891kJ mol" 


CH, +20, “*>CO, +H,0+891kJ mol” | 


Palmitic acid, Hexanoic acid, oleic acid etc. 

They are used as fuel'as well.as solvent. . ae 

Greater the amount, greater will be the extent of reaction and) vice 
af 


i+. (c) COz, H,O. + Hient 


15. | (b) Combustion 


16. (b) fo prepare higher fatty acids. 
17. (d) Both a &e¢ 
18. (b) amount of halogen used 


19, (b) by > Cl, > Br, Silk 


20. | (d) 120k mot! 
21. (b) Aikenes 


Fs reacts vigorously, and then Cl, a Br. react moderately while] is 
least reactive. 


CH, =CH, + H, —32->CH, -CH, AH =-120kJimoly! 


Olefins (olefiant) means oil former. 
CH, =CH, +HC!l—>CH, -CH, -Cl 
It is oily in nature so Alkenes are calledléfins. 


= Teo {In Alkene (Cs ~ Cis) pentene to pentadeeene are lic a 
(a) 20% HSO, | fer. Alcohols are more reactive. 3 i 


ee FS 


i : E 
lodine is least reactive (F, > Cl, > Br >I,). So At does ree 
| Alkene, h 


re ne 


| (¢) Callie 


Si 


| When Bayer’s reagent (1% alkaline dil. KMnQ;) react with ake 
(double bond) Le pour discharges. 


| RCH, = CH, Saat 5 CH, 


oO, i. 


= CH: 


_—__ | presence of Al (CoH); or TiC]. a) 

es a) B~ 1)" dichtorvethy sulphide. all /ENS CHE Cl : E: 

| 2.CH; = Sage, ——-. aS Be lh 
CH.— CH- Gl 

30. |}(d) Fo ; 

(d) Four CoH, (thane), C11, (Ethyne) 


' LC hee 


Thydraven dice than C.H 
— esp tS ant 


versa, i csti}}) & 


HOX men |e 


Good quality of polythene lis obtained by polymerization of ethene! gh 4 


| 
} 


[EE 
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Active metals are Zn. Me ete. ; Vanes] 
(c) CaC, +H,0 ts Cao + 36-5; Cac, + co : 


E 
cr 


\ . “Jars 
IIyca + 2H:O0 —— Ca(OH), +HC = CH 
c - Ethyno « i 


: Calcium carbide 
| 33._|(b)Garliclike is Among alkynes, acet' ierie has, garlic like odour, 


34. Duc'to triple bond, bond lengthi(@ —) is short'(120 pm) and } 
m —bondsare less diffused'so alkyne is less reactive. i 
. (s “ 4 “. ' e Y 


oe HC = CH +H ~Br—>H,C = CH, — Br( Vinyl Bromide) 
1H, =CH —Br.=HBr—=s5 CH, -CHBr, 


1,1. Dibromoethane ; ' 
HC = CH +H] —Br— > H.C = CH, —Br(Viny! Bromide) | 


36. 
H,C=CH- Br-+HBr—#™""_y CH, + CHBr, 
1.1, Dibromoethane 
37. ),(a) Acetaldehyde CH, -CHO(Acetaldehyde), CH, = CH — Ol (Vinyl Alcohol) 


Both have same Molecular formula, (C,H) and different strueture 
| and properties, : 


39) | (d) (C,H,0,) 
(a) Oxyacetylene flame as DE thyne (C,H,) 


41. (d) Vinyl acétylene > Chloroprene Neoprene canbe preparediby the polymerization of chloroprenc. 
= Neoprene 2 z 
(b) Benzene 


(6) see Brown 


CO ST CH, = CH —EN (Acrylonitrile) 


3€,H, “5 ¢.11, 


CoTube 


te 
= 


This is usedito distinguish alkynes. 


! each carboniis attached with two atoms and have (=) 


bond so all aresp hybridized. 


CH; —CHSCI+T, ae 


»~CH, -— CH, + HC! 


(a) Number ofiside products 
(b) -891kJ mol” aan 


(d) Cu 
(c) 400—500°C 


‘(c)' Carbon black 
(d)' Methane 


> €O}.4 HO AH'=-891kJmol" 


{CH +20) 


its HONO: 


me aN +10 


{(i)|Cliloromethane _ (ii) Dichloromethiane 
| (iii) Trichloromethane (iv) Tetrachloromethane ete 


) Haloalkanes : 
(b) Urea Fertilizers sJIQSR) EC ON So — = 
c)!Free radical! i SSeTe ; : = 


ALKANES) ~ 


| 4,  JSustify.in.alkanes sigma:bonds.are inert. 
; oO 
fe ____ orvenction - Ans. Inertness of.G- -bond = 
1. Why some hydrocarbons are called saturated and others unsaturated. What type of reactions are ZZ Ina o—bond, the electrons are very: tightly held between the two nucleiwhich makes ita very stable bond. A lot 

characteristics of them? __} of energy is required to break it. Moreover, tlie electrons present in a. c—bond can neither attack on/any electrophile nora 

heGIniwcat i or om | nucleophile can attack on'them. Due to the|inertness of o — bonds, alkanes are:unreactive. 
Ans ‘ SMOAtUTAteC el YOroG n - = k 
- “Those hydrocarbons in which the valency of carbon atoms is fully satisfied'and no more atom, 
can be added to them are called saturated hydrocarbons. 2 


A 
iq 5. Why alkanes are called) paraffins’ 


4 Anesarelparatfins) 
Examples: Alkanes (CH,,C;H,,C Hy ete.) f The word “paraffins” is derived'from: Latin words ‘parum’ = little, ‘affins’ = = affinity. Alkanes are called paraffins 
Wature of Reactions: 5 ae. | due to: ‘ 

Due to their-saturated nature and inertness, saturated hydrocarbons undergo free radical substitution reactions, (i) Non-polarnature: 
Unsaturated Werocarpons Redland The elcectronegativity values of carbon (2.5) and hydrogen (2.1) do not differ appreciably and the bonding 
“Those hydrocarbons in which the valency of carbon atom is not fully satisfied and one or ‘more ~ electrons between C =H and € — @are equally shared making them almost non-polar. In view of this, the ionic reagents 


atoms can be added to them are called unsaturated hydrocarbons, ~ such as acids, alkalies, oxidizing agents, ete. find no reaction site in the alkane molecules to which iy could:be attached. 

Examples: | (ii) Inertness of o-bond: 

(i) Alkenes (C,H,,C3H,,C,H, etc) ee ; Ina o—bond, the electrons are very tightly held between the nuc\ei which makes it a very mabe bond. A lot of 

(ii) Alkynes(CH,,C,H etc) : / energy is required to break it. Moreover, the electrons present in a o — bond can neither-attack on any electrophile nor a 

: nucleophile can attackonithem= 

Nature of reactions: 7 EEE 
Due to their unsaturation, they undergo electrophilic addition Tee S.__ How willyou, prepare methane by decarboxylation reaction? 
2: Write structural formulas of the following compounds. ter q A Rellpcemarationlof(GHs\by/Decarboxylation : 

(i) iso-butylene (ii) 1,3-Butadiene (iii) Vinylbromide =~ } When sodium.acetate is heated with soda-lime (prepared by soaking quick lime (CaO) with caustic 

(iv) But-3-en-1-yne (v) Vinyl acetylene é : _ soda solution and drying the product). It eliminates a molecule of CO, to form methane. 
AnsmstructUrallRormoulas , _™~) CaO 

(i) iso-butylene (ii) 1,3- Pa a le CH,— —ONS + NaOH TNE? CH, + Na,CO, 
i CH, = ‘CH- CH= ‘CH, — 4 . Sodium Acetate 
H3;C —C =Ch, 1,3 g@utagiene BS 7. Define hydrogenationsGive its two applications. bas ALU a2 


iso-butylene Oy) Wansiiydropenation 


“The addition of hydrogen to an unsaturated compound in the presence of a 


f 

(iii) Vinyl bromide (iv) But-3-en-l-yne 4 catalyst is called hydrogenation or catalytic hydrogenation.” 
H,C=CH -Br ‘ HC =C-CH=CH, _ | Catalysts: 
(Vinyl bromide) But —3—en=1—yne a The catalysts‘employediin’ 7 hydrogenation are’ Pt, Pd or nickel etc. 


Applications: 
It.is used in the industry as well as in the laboratory: 
(i) In industry: It-is used for the manufacture of vegetable ghee from vegetable oil. ; 
(ii) In the laboratory: It is used as a eae method as well as an anzlyitcal tool as the reaction is generally 


(v) Vinyl acetylene 
CH, =CH-C=CH = 


; quantitative. SS = 


8 Differentiate between hydrogenolysis and udjiydrogenstion: : 


“If we remove one hydrogen atom from an alkane, the 
rest of group is called an alkyl group.” 

alkane —" > alkyl 
° It is represented by “—R.” 


: Hydrogenolysis 
- The addition of hydrogen accompanied by bond 
Cleavage is called hydrogenolysis.”__— 


The ‘addition ) iydrogen to an unsaturated compound 
in the presence of'a catalyst is called/hydrogenation:”” 
It is carried out in the presence oftNi, Pt or Pdetc. 


°  “—ane” of alkane is replaced by “yl.” ~_ It is carried out in Pd-charcoal cavity. 
e Its general formula isC,H,,,.,. ——8 » Exam me 

ntloy, ples: " ba Ni : = 
Exaniples: . = — (i); R-X+H- Heo > R-H + HX (i) CH, =CH,+H,—5- CH, -CH, 


Ethene Ethane 


Alkane 


-CH, (Methyl), —C,H; (Ethyl),—(C,H, )(Propyl) ete. 


a 
y” «<DN 
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> CH, + HCl Vegetable oil+ H, SV 


i) 


ite between Clemmensen’s reduction and Wolfkishner’s reduction. 


‘yiilerenti: 


PefemmensensiReduction imma SmWolfiKishnermsjReduction) a 

© ats compounds (aldehydes and ketones) are “The carbonyl compounds (aldehydes and'ketones))]} | 

reduced to an alkane by using this process.” are reduced to an alkane by using this, process.” a 

2) Phe reagent which provides the nascent hydrogen is zine | 2. The reagent which provides the nascent hydrogen i 

| amalgam and hydrochloric acid (Zn-Hg/HCl). hydrazine in the presence of KOH at 200°C. E 

| >. Example: 3. Example: i 

| O . (0) 
ll Pn MHC H.C-O-H + atHIM8s He—CH, + H,0 
HVC a 1 LO} 4 SS I 

| 4o—-C—CH, + 4[H]} = H.C—CH,—CH, + HO Relate ies MU Bee Ran: a+ 

a Acetone Propane OC UNOC Ethane 

Why the boiling point of n-butane is greater than iso-butane? ; i 

' The boiling points of straight chain hydrocarbons are greater than the isomeric branched chain |. 

iiydrucarbons. Justify. aa 

Ansaetfectoneranchinponithe boiling bointovAlkane ee 


_ The boiling point of a molecule depends upon the strength of intermolecular forces. In alkanes the intermolecular 
Torces ure weak London dispersion forces. \g 


C—C—C=C 
r——-¥ _— 


The builing-point of n-Butane (b.p.=—0.5°C) is higher than its isomeric van - der Waals’ forces 


[c—C—C—C] ‘ . : 
n- Butane " 
B.P=-0.5'C 


Van - der Waals’ forces 4 
rae 
Cc =~ - 


iso- Butane 


 onghes chain structure iso-Butane (b.p.= —11.7°C) due to two reasons: 


cengih of Chain: 
{n n-butane due to longer chain length, the area of interaction between 
nalectes is large. So it experiences stronger attractive forces than iso- 
sae which bas shorter length, 
(1) fnlermoiceular Distance: 
In n-butane, the molecules are close to each other while in iso-butane, 
1© branching the distance between the molecules increases. That’s why n- 


Nitane aus strong intermolecular forces than iso-butane. BP=-117C F 
— 4 
li. Write down the uses of methane. vet. U 
nr | EEO 


(i) asa fuel and as an illuminating gas. 
» Ui) for the preparation of methylchloride, methylene chloride, chloroform and carbon tetrachloride 
(iti) for the industrial preparation of methyl alcohol, formaldehyde and hydrogen eyanide 
(iv) for the preparation of carbon black used in paints. printing inks and automobile tyres. 
(v) rs used to manufacture urea tertilizer, . 


low carbon black is prepared? Give its uses. 


carpon 


> hea 


is used in: 
Prt inks 
stomobile Lyres 


: at! biog 


. €H,CH,CH,OH+PCI, —>CH,CH,CH,Cl+HCi+1 


———_——_—_—_—=_="_—_—_—_—————__._.___.._______. SS ———————————————— 
Ans. Conversion of cH, —><CH, - CH; 
CHY Fel, =" C1 1,Cl+ HCl. } 
2CH;Cl+2Na—s, CH; “oh +2NaCl 


4, Identify cach lettered product: CH\CH,OH "5 A “Is 3 


(i)  CH,CH,OH—*>A an\| 

CH,CH OH + PCly, —> CH,CH,Cl+HC1+ POCI, \\. 

(Ethyl! chloride) \s 

(i) CHYCH,CL SB \\ - 

2CH,CH,Cl+2Na—“* > CH, —CH, -CH, ~CH, +2NaCI | 

(n— Butane) i 

So, “A= Ethyl chloride Ni 

B = n-Butane \\ 3 
15. How will you bring about the following conversions? a \ : 


(a) Acetic acid to ethane (b) I-propanol to CH;,.— CH ~CH, -Cl 


ee 
; (a) Acetic acid to ethane: . ‘Vt ’ 
-CH,COOH+NaOH —>CH,COONa+H,O a) 


"(Acetic acid) _ Sod, acetate Bigs Aawid| 


2CH,COO Na#2H,O "=" > CH,-CH, +2NaOH+2C0) +211; 
A Ethane \ 
(b) |-Propanol to CH, - CH, - CH, - Cl: 


ALKENES 


16. = Why A 


Ikenes are called olefins?- 


The word “olefin” is derived from Latin word olefiant meaning oil forming. Phis jst) 
members) give alkyl halides (having oily nature) on treatment Wi CO" 20 DIONE 


-- > 7 t 
e one double bond in their structure are called mov! 


zeause alkenes (lower 


17. What are monoenes and dienes? Give one examiple.of each. —_ 


“Those alkenes which hay: 
They have general formula €,H>n- 
Examples: CH, -CH=CH; 


Propenc 


CH, = CH-CH,-—CH, 
]—Butene | 


ee 


“Those alkenes which hav: 
have general formula €/H,-»- 


e two double bonds in their structure are called dienes.” - 


They 
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Examples: , 5 5 4 
CH, = CH— CH = CH, 

1, 3 - Butadiene 
18. How would you prepare cis-alkene by partial hydrogenation of alkyne? : é 
: 2-Butene? 


5 ay 3 a \ 
C-CH=CH-CH=CH, 
1,3- Pentadiene 


How will you convert 2-Butyne into cis- 


catalyst). CH, cH 
Pa (B2S0), / 
CH:-C =C—-CH;+H: [ee jaa 
2- Butyne ‘4 i 
\ cis2—Butene , 
19. How would you convert alkyne into trans alkene? 


! 


iseirormationlofilians-Alkene | ; 
A trans alkene can be obtained by treating an alkyne with Na in liquid NH; at -33°C. 
[Us H 


. Naftiquid.NH, \ 
R-C=C-—R + 2IH]———>_._ C= 


-33°C / 


| -_ trans - Alkene 


tO Na 


20. Give general mechanism of electrophilic addition reactions of alkene. 


AdditioniReactionstofAlkenc 


It involves three steps: 


Step 1:To Generate electrophile 
The reagent E — Nu ionizes/tegive an electrophile and nucleophile. 


E-Nu —> E + :Nu 
Step 2:Attack of electrophil¢ and formation of carbonium ion 


a 


The electrophile attacks/the carbon — carbon double bond and forms a covalent bondwith one carbon and other i 
Be OA 


carbon bears positive chirge. As a result a carbocation is formed. 


. aN f} Slow \ y Ro, 
- £ +>€ = Cll —— 7C-—C Ls ae 
VE Alkene \\ / | SS : a os > 


| heer 

| Carbocation : : . 

Step 3:Attack of nucleophile a 
The nucleophile now attacks the carbocation to form an addition product. 


CEA is | 


| ; : ae 

— _Fast \ vA ; 12 

Ca CeaN = eS a 

7 | 5 € Be 
E 


Carbocation 


\ 7 | 


Addition product 
_ Since the reaction is initiated by addition of electrophile, so it is called electrophilic addition reaction 


J hag Ms Na 
f 
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21. Why alkenes are more'reactive than alkanes? 


Nontreactivityiof/AlKanes) 

In alkenes, =-bondiis present, which is formed by the parallel overlapping of 
partially filled p-orbitals. The probability of finding electron is thus away from the line 
joining the two nuclei. Due to this reason, m—bondis a weak ‘bond as compared to 
o-bondas m-—electronsare’ less firmly held between nuclei. During a reaction, 
zx —bond breaks comparatively easily and the loosely held 7 —electrons are more exposed 
by the electrophilic reagents. ; 


On the other hand, alkanes are non-reactive due to the non-polarity of the bonds 
forming them and the inertness of o-bond. 


22. What is Raney Nickel? Whats its use? : 


“Raney nickel is a granular-spongy form of nickel. It has porous surface.” 


Preparation: 
Raney nickellis prepared by treating a/Ni-Al alloy with caustic soda. 
Ni-Al+ NaOH + H,O——>Ni-+ NaAlO, +3/2H, 


Use: = 
Due to large surface area, raney nickel is an effective catalyst and increases the|rate of reaction. 
(i) Most alkenes are hydrogenated at low temperature (100°C) and low pressure (upto 3atm) by it. 


Gt ws 
H,C—CH— CH=CH, + H, ——> CH, —HC—CH,—CH, 


3-Methyl-1-butene -iso - Pentane 
Ni 
+ 34, 
. Benzene Cyclohexane 


(ii) It is used to convert vegetable oil into vegetable ghee. 
Vegetable Oil+H, —“> Vegetable ghee 


23. Whatis Markownikov’s rule? Give example also. 


Alhmownikowselule 
Statement: 
“In the addition of an unsymmetrical reagent to an unsymmetrical alkene, the 
negative part of the adding reagent goes to that carbon, constituting the double 
bond, which has least number of hydrogen atoms.” 


Example: . D 


H,C—CH,—GH, 

. (eee IS ss 
met 

H,C—CH=CH, + HEr—> | ” 


H,C—GH —CH, 


Br 
2-Bromopropans 
(Actual product) 


Propene 


24. How would you convert ethene into ethyl alcohol? 


1 Gonversionof|ethen 


When ethene is treated with cold c 
Sulphate. . 


~QH——> HC-CH-O-SOH 
Ethyl hydrogen sulphate 
Phe ethy ths drogen sulphate on boiling with water decomposes to give ethyl alcohol. 


H.C -CH, -O -SO,H + HO —*">H,C-CH, - OH + H.SO, 


25. Write down reaction of alkenes with halogens in an inert solvent. 


aniswAt tlon\ofittalogensiwithialkentes 


The alkenes on treatment with halogen in an inert solvent like carbon tetrachloride at room temperature give 
vicinal dihalides or 1.2 dihalogenated products. For example, 


H H xX X 
Ss te CCl, | | if 
C=C SNS = Camara i 
H7% ~ : Ea H 


Vicinal dihalide 
Br2 and C1, are effective electrophilic reagents. Fluorine is too reactive to control the reaction. lodine does not react. 


20. Write down reaction of alkenes with halogens in reactive solvent. 


ReactiononAlkeneswithitialopensiinireactiversolvents 
If the halogenation of an alkene is carried out in an aqueous solution, haloalcohol is formed called) a 
Halohydrin.In this reaction, molecules of the solvent become reactants too. 


X, +H,O—>HOX + HX 


= 


’ 
oN ee ee nt 


’ 
H H HH ‘ 
SO pee] “3 
yee Soa Eh ©) es Baa aie | | 
H H } 
X OH i 
X, = Cl, or Br. Halohydrin i\ i . 
Gn eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeE—eEEEEEEE 
27. How vicinal Glycol is prepared from ethene? } \ : “§ 
Q. How can you distinguish chemically unsaturation in alkenes? ; ‘\' a 
aa=aanananBEaaEEeEmmmooeoeoeeeeeeeeeeeeeeeeeeeeees_ eee col] 
ADsiBaaversiest yaa 
eo Dilute 1% alkaline KMnO; solution is called Bacyer’s reagent. : 
° It is pink in colour and acts as mild oxidizing agent. ! 
io] 


Baeyer’s reagent is used to test the presence of unsaturation in the molectiles, 
Reaction: 
When alkenes are treated with Baeyer’s reagent at low temperature, hydroxylation of double bond occurs 


resulting in the formation of dihydroxy compounds known as vicinal glycols. The pink colour of KMnO, is discharged ~ 
during the reaction, 


=e H.C GH, 
3H.C = CH. + 2KMnO,+ 4H,O => 3 | | + 2MnO,+ 2KOH 
OH) OH 


Ethylene glycol 
28. What is ozonolysis? Describe it giving example, 
OR Give the reaction of ozone with ethene. Also give its me 


chanism. 
Anns#Ozonolysis 


“The cleavage of an unsaturated molecule by re 
called ozonolysis.” 
Ozone (Q3) is a highly reacti ic f 
3) 1S ¢ ctive allotropic form of oxygen. It i I yi 
() 5 xygen. It reacts vigorously wi ene 
form formaldehyde (or other carbonyl compounds.) r et outs OO ne 


acting with ozone is 


CH, =CH. +0, —*5 2HCHO 
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Mechanism: 


(i) Ozone reacts with ethene to form molozonide. Melozonoide rearranges spontaneously to form an ozonide. 
‘i J 


| en 1 ORs 
HC =CH; +0, sa —G aie —— py Seamangementy AN 7a 
/ Vato. aN 
QS nelle illese 
Now fo) fo) 
en." ; Molozonide Unstable Ozonide 4 
(ii) Ozonides are unstable compounds and are rediiced directly by treatment with zinc and HsO. The reduction produces 4 
carbonyl! compounds (aldehydes or ketones). 1 
H io) 
wn Ss Va i ne 
c + H,O > 2H Gi— Hin); “SS 
“SEIN: i 
. Formaldehyde 
ye) 
Ozonide 
Zn+H,O, —> ZnO +#I;0 | 


29. Which product is formed by ozonolysis of 2-Butene? 


Ozenolysisiofz-Butene 5 
Ozone reacts with 2-Butene to form molozonide which is unstable and rearranges to form ozonide. 


CH CH, CH fs) CH 
| I Rearrc én 
CH=CH! =/CH=CH}s\0fso Hae OCs Somongement NS ae 
H7 | | SH 
0 O 
N07 O O 
Ozonide 


(e) 
NZ : 1 
Po. KR + HO => 2H, ='C H+ HO, 
H | | a 7 Acetaldehyde 
Ozonide 


H.O,+ Zn ——> 2nO0 + HO 


“The process in which small organic: molecules (monomers) combines 
together to form larger molecules known as polymers, is called 
: polymerization.” 
Polymerization of Ethene: 
Ethene at 400°C and 100 atm pressure, polymerizes to polythene or polyethylene. 
n GH,.= GH, o==- = CH,— CH, 


100 atm pressure 
traces of O, (0.156) Polyethylene 


A good quality polythene is obtained. when ethene is polymerized in the presence of aluminium triethyl 


A1(C3Hs)3 and titanium tetrachloride catalysts (TiCl;). (Ziegler and Nata catalysts) : 
—_———_—————— SS SS===[== 


31. What types of reactions alkenes:and benzene) have common? Give examples, 


Answicommon|Reactionsiof/Alkenes andiBenzen c/s 
Both alkenes and benzene have two types of reactions In common: 

(i) Addition Reactions: 

(a) Reduction: = : : 

Reena and benzene react with'hydrogen in the presence of Ni at 200°C to form alkanes and cycloalkanes 


respectively. z 
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CH,=CH,+ H,—ae> -HC— —CH, 


Ethene Ethane i 
Ni at 200°C 
+ —_ 
or P/H,O 
Cyclohexane 


(b) Halogenation: ‘ 
Both alkenes and benzene react with halogens in CCl, and sunlight htrespece vel. 


H 
N ve CCI, I. 
=C > <————19 Bes Cima 
WN HH 
Vicinal dihalido 
Br H 
H Br 
Sunlight Br. H ~ ‘ = 
+ 3Br, ———— CHB, or ; 
Br. Br 
\ ; J H 
Benzene H Br 
Hexabromobenzene 


(ii) Oxidation Reactions: 


(a) Combustion: 
Alkenes burn in air with luminous flame 'and produce CO, and H2O vapours. Benzene also forms CQ; and'H2O in 


free supply of air. 
C,H, +30, —2CO, + 2H,O + heat 


2C,H, +150, —>12CO, + 6H,0 


(b) Ozonolysis: 
Ethene reacts with ozone to form carbonyl compounds while benzene forms Glyoxal with ozone. 
CH, =CH, +0, 75 (0) 5 (0) 
CHO a 
+ 30, ——?> CHO, oy 
CHO =a 
Benzene triozonide _Glyoxal ee: 


32. Write down the uses of ethene. 


Ethene is used: i) 
(i) for the manufacture of polythene, a plastic material used for making toys, cables, bagsy boxes, etc. 
(ii) for artificial ripening of the fruits. 
(iii) as a general anaesthetic. 
(iv) for preparing 'Mustard gas' a chemical used in World War I..The name)comes ‘irom its mustard like odour. It is- 
not a gas, but a high boiling liquid that is dispersed)as a mist of tiny. droplets. It is a powerful vesicant i,e., causes ‘ 


blisters. ; = 
Joh Coe cl. xt 
2CH, = CH, + S,Cl, >ys + § -* 
; NcH-cH-cl aad 
[. ie Dichloro ethyl sulphide 
(Mustard gas) 


(v) as a starting material for a large number of chemicals of industrial use 


ethyl alcohol, etc. such as glycols (antifreeze), ethyl halide, 
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Mustard’ gas is prepared’ by'the'reaction of ethene with aap monochloride (S2Cls). 
. CH—CH-Cl 
Ae 
— Ss + S$ 
NcH=CH=C¢l 
B; B - Dichloro ethy! sulphide 
; (Mustard gas) 
o Mustard gas is not a gas but a high boiling liquid |that\is dispersed as a mist of tiny droplets. 
o The name comes from its mustard like odour. 
Uses: 
o Mustard gas.is a:chemical usediin\world'war-I. 
eo Itis.a powerful vesicant i.e., causes blisters. (Blistering agent) 


2.CH, = CH, + S.Cl, 


| ALKYNES 
34, How does ethyne react with halogen.acid and alkaline KMnO,? 


AnsiReactionsoflethyneiwith 


@® Halogen acid: : 
Ethyne reacts with halogen acid (HCI or HBr) to form dihalo-alkanes. The reaction occurs in accordance with 


Markaeicoy s rule: 


‘HC=CH + H—Br > He 
Etn 
a Br 
3 Vinyl] bromido 
; ‘Br 
| = = Markownikov's. ay 
Beech 2 Barone HC CU 
. : Br 
‘ Br . 1, 1 - Dibromocthane 
(ii) Alkaline KMn0,: 
Eth; yne on oxidation with alkaline KMnQ, gives Blyoxal: ae 
KMn0O, if | ano lll 
HC==CH+H,O + [0] ———» HC — CH——> HC—CH 
Ethyne OH OH Glyoxal 
On further reaction, glyoxal is converted into oxalic acid. i = 
I 
_ 2101 C—OH 
HG—CH or (COOH), - 
ie “KMAO.” c—OH 
real 
Oxalic acid 


35... How acetaldehyde is prepared ‘by ethyne? 


AnsiPreparation: fofiAcetaldehydeby, ethyne 
When water is added to ethyne in the pres 
75°C, vinyl alcohol is formed: 


ence of (0.1 %) mercuric sulphate dissolved in (10%) sulphuric acid at 


o— H 
HC=CH + H-OH—=> H,C—CH 


Viny] alcohol 


Vinyl! alcohol isomerises to acetaldehyde. 


vl 
P O-H 
{\ te I 
H.C = CH H.C —C —H 
Acetaldehyde 


) 
e 
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uf 


i 
; 


feparationlonAcetonenv/PLopyie, = , 
Propyne reacts with water in the presence of mercuric sulphate dissolved in sulphuric acid at 75°C to form 


alcohol which isomerises to acetone. Pe ox | 
H,C-C=CH + H,O —. H,C — C=CH, == _ H,C— C—CH, 


Gu O 


Acetone (Ketone) 


37. How acetylene can be converted into chloroprene? Give equation. 


‘Ansaconvers huersiomoffAcety tolchloroprel 

a sae crore ic soluti & chloride and < ium chloride and then 
When acetylene is passed through an acidic solution of cuprous chloride and ammonium c 

allowed to stand for several hours at room temperature, vinyl acetylene is formed. 


HC =CH+HC = cy CUCI.NH,CI H.C==CH—C =CH 


Vinyl acetylene 
(1-Buten-3-yne) 
IF HCI is added to vinyl acetylene. chloroprene is obtained. 
H,C =CH— C=CH + cone. HC! Cu:CL.NH.CI 1) ¢— cH—c = CH. 


Vinyl acetylene 


Cl 
Chloroprene 


38. Give equation with conditions of reaction to show cyclic polymerization of acetylene. 
Q . Benzene can be prepared commercially from acetylene. Give reaction with conditions. 


Cc 
H—c ) ¢ C—H 
z Gi 300C 
lee Ce rey] Cu-tube 
we 8 
GC 
| Benzene 
H 


39. What are terminal alkynes? Why they behave as acids? Write a reaction of\propyne with sodium. 
AnsaLerminallAlky 


~The alkynes having triple bond at one end or at Garbon-1 are éalled 
terminal alkynes or 1-Alkynes.” 
Examples: 


HC=Cll, HC=C-CH,.. T@&c-@n, Ch , H@ = ¢-CH, -CH! —CH, 


=% Acetylene — Propyne Al. 1—Pentyne 
Acids: 


Those species which donate proton (H°) in aqueous solution are called acids, 
Acidic Nature of Terminal ass nes: 


In terminal alkynes. the | Ny 


oxen montis bonded tothe carbon 
has 50% s- 


character in itand rentign the varbon 


atom in sp- -s overlap. An sphybridicarbonjatom) 
atom more clectronevative than sp* and sp’ hybridized carbons. A's a) 


result, the sp hybridized carbon atom ofta terminal alk “ : 
5 “Tes alkyne pulls the electrons more strongly, makine t 
atom slightly acidic. gly ng the attached hydrogen 


Reaction of Propyne with Sodium: : 
Propyne reacts with molten sodium to form propynide. 
2CH, -C=CH + 2Na 


>, CH,-€=C Na’ 
Sodium Propynide 


1- Butyne reacts with ammonidcal AgNO) solution 
(Tollen’s reagent) to formiwhite ppt. of disilver butynide. 


CH, ~CH —@=CH #AgNO}4 NH,OH—> 


2-Butyne does not react with Tollen’s reagents 
(Ammoniacal AgNO; solution), 


CI, SCH, “@ 3A g +NH,NO,+H,0 
disilver butynide 
( White ppt.) 


CH, —€ =€—CH, + AnNO, + NH,OH > No reaction 


Kthyne reacts with ammoniacal solution of Cu,@l, and yields’ 
reddish brown ppt. of dicopper acetylide. 


I... Ethene does n notre react with ammoniacal Vi. 
ctiprous chloride solution. 
H,C = CH, + Cu.Cl, + NH,Cl > No reaction 
7 z, os . H@ = CH + Cu.Cl, +2NH OH—> Cuc= CCu+2NH,Cl+ 2H,0 
dicopper.acetvlide 
(Reddish brown ppt.) 


2. Ethene does not react with ammoniacal | 2.” Ethyne reacts with Tollen’s reagent to form white 
solution of AgNO; (Tollens’s reagent). disilver acetylide. 
H,€ =CH, +AgNO, + NII,Oh — No raction 


ppt. of 


HC =CH + 2AgNOQ, + 2NH, OH———+ AgC = CAg + 2NH,NO, + 2H.O 
Disilver acetylide 


white. ppt.) 
NSNSS—S——aqeqaqaqeqeaeaeaeaeaeaeaeeeesSsS = S=S$S a SSSSSSSDh_SSLX 
42. Why the bond length between two carbon atoms is shorter in ethyne as compared to ethene? Draw 


diagrams to show overlapping.oforbitals in them. 
Shorterbondilengthiof fethyneithan ethenep 
In ethyne, the carbon atoms are’ jheld together. by aitriple bond, ao — bondiand two z-bonds. The electron density 
between the carbon atoms is very high which draws atoms very close to each other. As a result the bond length decreases. 
Moreover, the sp-s overlapping decreases the bond length in ethyne. 
In ethene. carbon atoms are held together by a double bond (ac — bond/and a z-bond). The electron density 
between carbon atoms is less so, the bond length is greater. 
That’s why the € — € bond length is shorter in.ethyne (120pm) than that ofethene (134pm). The overlapping of 


orbitals in ethene and ethyne is given below: 


af CSN ETE, 
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Formation of ethene 


= : at me AROMATIC 
er = GD a me ¥ HYDROCARBONS 


Formation of o bonds Formation.of mtbonds Space - filling model 


Formation of ethyno orate 
43. What is meant by vulcanization? : 


+ 
‘ 
Ansavalcanizatio : 
4 


“A process in which rubber is made harden by adding sulphur is called vulcanization.” 
o This process is first introduced by Charles Goodyear. 


Qi. Fill in the blanks. 


44. In the following reactions; identify each lettered product: ; (i). ‘The term aromatic was derived from Greek word i 
Ethyl Alcohol Se } (ii). | Aromatic hydrocarbons include pace “ell Sea ‘a 
zene and all those compounds which are related to benzene. 
Anis t (iii), is recognized as the simplest member of the class of Aromatic Hydrocarbons. ! 
Ethyl Alcohol] —S%=8°:_» A, j (iv). Benzene has _ Structure, ; > 
CH, - CH, - OH Geni ts$O4_, CH,= CH,+H,0 ; (¥). 1 he removal of hydrogen atom from aromatic hydrocarbons gives a radical, The radicals are called - 
CH, =CH, + Br, CCl, >CH,- CH; . ; : (vi). Benzene was discovered by’ Michael| Faraday in 
Br Br f (vii). ‘The unhybridized 2p, orbitals in benzene partially overlap to form a ofielectron could. 
1,2-Dibromoethane 4 aad ae ans of ian eel benzene ring is called 
N ix). ne molecular formula o , indicates that itis highly . 
ae ab cKOE —pe > CH, =e H+KBr+H,O ; (x). Qn onidation in the atasenics of V0; ae Se 
} 


Answer Key. 


‘Br Br i Br ay Oe — 
(Vinyl bromide) ‘ Structurally | 
CH, = CH,+KOH “> CH =CH+KBr+H,0 g regular hexagonal planar i 
! a (v) | aryl groups | oi | 1825 an : 
, (Ethyne) 4 (ii Gain elouenation oe 
wennanenseeenies (is) (@) |imaleicianhydride 
i Q2. Indicate True or false. 
i (i). Benzene is more reactive than alkene and less reactive than alkane. 
4 (ii), | Benzene’has.a pentagonal structure. 
4 ; (iii), | The -C bond length in benzene molecule is 1.397 No AS 
(iv). The state of hybridization of carbon in benzene molecule is sp’. 
’ (v). There are six sigmaibonds in benzene molecule. ; , 
(vi). - Halogenonium ion produced in electrophilic substitution reactions isa powerful electrophile: 
z : (vii). In electrophilic substitution reactions, addition products are favourable: 


(viii). Sulphonation is carried out when benzene is heated with conc. HNO. 


(ix). - Inozonolysis benzene directly gives glyoxal. Ath me ; 
(x). Benzene has five resonance contributing structures. =~ 


142 Rg 


Answer Key. 


reams [oo [a 


| 


tions. Encircle the correct answer. 


Multiple choice ques 


The benzene molecule contains 
(a) Three double bonds 
(c) One double bond 
(ii). Aromatic hydrocarbons are the derivatives of 


(a) normal series of paraffins 


(b) Two double bonds 
() Delocalized 7 - electron charge 


(b) alkene 

(d) cyclohexane 

alyst in Friedel - Crafts reactions? 

(c) BeCh (d) NaCl 


(c) benzene 
(iii). «= Which of the following acid can be used as a cat 
(a) AICI (b) TINO 
" (iv). Benzene cannot undergo: 


(a) substitution reactions (b) addition reactions 


(d) elimination reactions 
at can be most readily sulphonated is: 
(c) nitrobenzene 


(c) oxidation reactions 
(v). Amonest the following, the compound th 
(a) toluene (b) benzene 


- (vi). During nitration of benzene the active nitrating agent is: 


(a) NO, (b) NOY (c) NO» (d) HNO; 


(vii). 9 Which compound is the most reaelive one: 
(b) ethiine (c) ethane 


(viii). The electrophile in aromatic sulphonation is: 


(a) Benzene 


(a) H2SO, (b) LISO; (c) SO; 
(ix). — Aromati¢ compounds burn with sooty flame because: 
(b) They have a ring structure 
(d) They resist reaction with air 


(a) They have high percentage of hydrogen 
(c) They have high percentage of carbon 
(x). The conversion of n-hexane into benzene by heating in the presence of PCis called: 


(a) isomerization (b) aromatization (c) de-alkylation 


[Solved Exercise MCQ’s 


ONS Answers WReason| mr: 
(i). (d) Delocalized 7 — clectron TEN 
¢ \\ 
charge Se 
Ss 
GS S y 
a 
) call rest e_nrmilal ot tiens 
(ii). (c) benzene PS 
| (YQ 
{ \ 
LAS 
we 
EZ 
(ili). (a) AICI, a™ a 
. J ee > Ae ane 
Sw i) 
. Se — 
(iv). (d) Elimination reacti 
) Elimination reaction Benzene vives substitution reactions. oxidation reactions as welll as at 
teaeuons As itis very stabl 
— able soe 
REICirsInene =< elimination i is not possible. 


and z—- Posi ions 
i therefore. the rate of reaction is very high. 
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(d) chlorobenzene: 


(d) ethyne 


(d) SO3 


ss, 
© 


(d) rearrangement | 


ene is 
+} electron donating group and increase the availability of elect 


(vi). 


(viii). 


13. 


(b) NO} 


-additionireactions quickly. 


(c) They have high 
percentage of'carbon 


"3C) ii, i150) => 7200, +6H,O + Heat 


Due to high percentage of'carbon ney give sooty flame due to unburnt 
carbon, : 


The conversion of Aliphatic compounds into aromatic compounds is 
aromatization, 


ue Pie Eraiio vious Boards MCQs 


Theextra-ordinary stability of benzene molecule is duc to (D.G Khan 2008) 
(a) Cyclic structure _ (b) Phat it gives addition reactions 
(¢) Large delocalization of a — electrons (d) That it has three alternate single and double bonds 
Amongst the following, the compound that can be most readily sulphonated (D.G Khan 2010) 
(a) Toluene (b) Benzene (c) Nitrobenzene (d) Chlorobenzene 


Ethene (GH, = CH;) has more diffused and loosely held x—electrons and gives 


Benzene reacts with alkyl and acyl halides in the PREIS of AIGI;. This reaction is (Rwp 2008) 

(a) Freidel Crafts reaction (b) Aldol condensation 

(c) Halogenation reaction (d) Nitration reaction 

Aromatic compounds give sooty flame because they : (Rwp 2009) 

(a) Resist the reaction with air (b) Contains high percentage of carbon 

(c) Have stable structure (d) Have'a cyclic structure 

In which compound benzene rings are isolated? (Fsd'2008) 

(a) Diphenyl methane (b) Naphthalene’ 

(c) Anthracene (d) Phenanthrene * te 

Which acid can be used as a catalyst in Friedel: Grafts reactions? (Fsd 2009) 

(a) AIC]; (b)HNO3. (c) Bel, (d) NaGl 

During nitration of benzene, the active nitrating agent is / (Fsd 2010) 

(a) NO; (b) HNO; (c) NO; (d) NOS! 

In benzene the G-€ bond’ lene is 2 (Fsd Sup 2010) 
0 0 

(a) 1. 305A (b) 1296 (c) 1.397A (d) 1.398A 

Benzene cannot undergo (Sgr 2010) 

(a) Substitution reactions (b) Addition reactions 

(c) Oxidation reactions (d) Elimination reactions 

The conversion ofin- hexane into benzene by heating in:the presence of Ptis called (Grw 2008) 


) Dealkylation (d) Rearrangement 


(a) Isomerism (b) Aromatization 
-(Grw 2009) 


Which compound is the most reactive one? 


(a) Benzene (b) Ethane ” (c) Ethane (d) Ethyne 

Molecule of benzene.contains SH : (Grw 2011) 
(a) Three double bonds (b) Two double bonds 

(c) One double bond (d) Delocalized ~—electrons charge 

Benzene is prepared from cy: clghexanc by the process called (Lhr 2008) 


_(e)e dehy: drogenation 


© 


(a) Hydrogenation ©) Dehydration ! (d) None ofthese 


~ 


wv 


10. 


11. 


12. 


- 13. 


14. 


TNT (Lhr 2010) 

Which is the molecular formula of : ; 

(a) C,H. (NO,).C:H; (6) C,H.(NO-), CH; (c) C,H; (NO; ), CsHs (d) C,H, (NO,), CH, 
Gunarniderivat (Lhr 2011) 


Ortho, para derivatives are obtained by halogenation of 


(b) Toluene (c) Benzaldehyde (d) Benzene 


(a) Nitrobenzene 


Aromatic compounds have in their molecular formula 

(a) Low hydrogen to carbon ratio (b) Equal hydrogen to carbon ratio 

(c) High hydrogen to carbon ratio (d) Difficult to predict ; ' . 
Which of the following functional groups has the correct order of priority while naming derivatives of 
aromatic hydrocarbons 

(a) -OH.-COOH,-CHO (b) -CHO,-COOH,-OH 
(c) -OH -CHO,-COOH (d) -COOH,-CHO ,-OH 
Among the following ,the compound that is nitrated with difficulty is 

(a) Benzene (b) Toluene (c) Nitrobenzene 
Possible number of isomers of xylene is : 
(a) 2 (b) 3 (c) 4 (d) 5 

Toluene when treated with Br; gives p-bromotoluenc as the major product because the CH;—¢roup is 
(b) activate the ring by hyperconjugation 


(d) deactivate the ring 


(d) Phenol 


(a) p-directing 
(c) m-directing 
Which of the following group is m-directing group and decreases reactivity of benzene - 

(a) -OH (b) -NH (c) -OR (d) -CHO 
Benzene ring contains number of sigma bonds and pi electrons ‘ 

(a) 12 6 bonds and 47 electrons (b) 8 o bonds and 87 electrons 

(c) 10 6 bonds and 67 electrons (d) 12 o bonds and 67 electrons 

Which of the monoalkyl substituted benzene gives carboxylic acid on oxidation 

(a) Toluene (b) Ethylbenzene (c) Cumene (d) All of these 
By which of the following ways, structure of benzene can be explained 

(a) Resonance method (b) Resonance energy 

(c) Atomic orbital treatment (d) All of the above 

Which of the following statement is incorrect about carbon carbon bond length 


0) 0 
(a) In alkanes, the C— C bond length is 154A (b) In alkynes the C= C bondlength is 1.20 A 


0 
(c) In alkenes. the C= C bond length is 1.30 A (d) In benzene the C=C bond length is 1.397 A 
Which of the following type of reaction is used for the synthesis of alkyl aromatic hydrocarbons 
(a) Wuriz’s reaction (b Frankland reaction : 
(c) Wurtz-Fittig reaction (d) Dow’s process - ne . “3 
Benzene shows five contributing structures. Which of the following are the major contributing structure 
(a) 4 Oulg’s structure (b) Dewar’s structure- Pe 
(c) but a and b are equal contributing (d) None of the above et 
Benzen@ reacts with acetyl chloride in the presence of anhydrous aluminium chloride to form: y 
(a) Acetophenone (b) Chlorobenzene 
(c) Phenylacetate > (d) Benzoic acid ; 
In the presence of iron catalyst, benzene reacts with chlorine to form: : 9 
(a) -Chlorobenzene ae 
(c) Benzene hexachloride 


The reaction of chlorine with toluene in presence of ferric,chloride gives predominantly: 


(a) Benzoylchloride — (b) BenzyIchloride (CO) ~étoluel 
) Benzoy al m-chlorotol “ -ch Juen 
Picric acid is a yellow coloured compound. Its chemical name is: pire? 9 Sea E Mise ; 


(b) Hexachlorobenzene ; Be. oe 
(d) None of these “ie 
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22. 


23. 


.(a) Trinitrobenzene 
(c) 2,4,6-Trinitrophenol ” 


(b) Trinitrotoluene 


2.4.6 4) Trini rr 
Which is not. an aromatic compound ibang 
(a) Pyridine a) Naphthalene (c) Xylene (d) Cyclohexane 
Benzene vapours mixed with air when passed over V,O, catalyst:at 500°C gives: . 
(a) Oxalic acid (b) Ethylbenzoate “(c) Phe i i 
; ate)» nol d) Maleic anhy 
Which of tliese does not contain’-COOH group © Cassie a 
()) Aspirin t (b) Acetic acid (c) Benzoic acid (d) Picric acid 
Heating a mixture of sodium benzoate and'sodalime gives ; y 
(a) Benzene ie (b) Sodium benzoate _ (c) Methane (d) Calcium benzoate ie 
Wurtz reaction involves the interaction of alkyl! halides in dry ether with Ve 
(6) Sodium (b) Copper (c) Zinc (d) Platinum x 
Benzene is apolymer of : , 
. (a) Ethyne .(b) Ethene (c) Methane (d) Ethane 
The oxidation of toluene with KMnQ, gives 
(a) benzoic acid (b) benzene (c) benzaldehyde (d) chlorobenzene 


Phenanthrene contains double bonds: 


(a) Five (b) Seven (c) Six (d) Two 


CH = CH. 


is given the name: 


(a) Toluene (b) Aniline (c) Phenol (d) Styrene 
Substituted phenyl groups are called: ; , 
(a) Aryl groups (b) Aromatic (c) Alkyl groups (d) Methyl Groups 


Which of.the following does not undergo polymerization: as 
(a) Alkenes (b) Alkynes (c) Benzene "(d) All of them 
The substitution of hydrogen ofan alkane or benzene ring bya halogen atom is 

(a) Sulphonation (b) Nitration (9) Oxidation (d):Halogenation 
The resonance energy of benzene is: 

(a) -119.5 kJ/mole (b) -358.5\kJ/mole (c) 150.5)KJ/male 
Meta directing group —__ the chemical reactivity of benzene ring: 
(b) Does not effect (ec) Decreases (d) Promotes 

On chance basis ___ % ortho, meta and para disubsdsated products are expected respectively: 
(a) 40%, 20%. 40%  — (b) 31%, 32%. 33% - (c) 20%. 40%, 40% (d) 40%. 40%. 20% 
Benzenc is formed by passing acetylene over ani___catalyst at 70°C: : 


(d) -208 kJ/mole 


(a) Increases 


(a) Pt or Pd (b) CaO (c) Grs037A130;7SiO>, (d) Organo-Nickel catalyst 
Benzene is prepared by aromatization at al 3 

(a) 70°C ; (b)'500°C (9) 700°C (d) 150°C 

When benzal chloride react. with Gl; in the presence of sunlight the product formed is 

(a) Benzylchloride ‘(b) Benzotrichloride (c))Benzene (d) Nitrobenzene 

When benzene is heated with fuming H;SO, product is 

(a) Benzaldehyde (b) Benzene 


(d) Benzoic,Acid 
is always produced: 


(c) Benzene sulphonic acid 
In side chain oxidation ofalkyl|benzene 


I+. 


20. 


29. 


30. 


31. 


On 
iS) 


33. 


34, 


(a) CO; (b) CgHs-COOH (c) CoH (d) Both a and'b 
Toluene reacts with nitric acid at 100°C to form: 
‘a) 2,6-Dinitrotoluene 

(c) 2.4,6-Trinitrotoluene 

Benzene has a regular planar: 

(a) Gonal structure (b) Tretragonal 

Carbon in benzene is hybridized: 

(a) sp Hybridized (b) sp* Hybridized 


(b) 2.4,6-Trinitrophenol 
(d) 2.4,6-Dinitrotoluene ~ 


(d) Hexagonal 


(d) All of them . 


(c) Trigonal 


(c) sp’ Hybridized 


The difference between amount of heat actually released and calculated on the basis of Kekule’s structure 


is called: 

(a) Resonane energy (b) Ionization energy 

(c) Heat of vapourization (d) Heat of fusion 

Which of the following cannot decolourize KMnOQ, Solution: 

(a) Ethyne (b) Ethene (c) Propene (d) Benzene 
Benzene is reduced to___ on heating at high temperature with Hy in the presence of Pt: 
(a) Toluene (b) Cyclohexane (c) Acetophenone (d) Alkyl benzene 
The ring is destroyed when benzenc is strongly heated with air in presence of: 

(a) Pt (b) Conc.HCl (c) P20 (d) V20s 
The electron releasing effect of methyl group is significant and it makes the ring a good: 
(a) Nucleophile (b) Electrophile 

(c) Meta directing group (d) None of them 

Ozonolysis of benzene produces: 


(a) Maleic acid (b) Cyclohexane (c) Benzoic acid (d) Glyoxal 
Benzene does not undergo polymerization and it is also resistant to: : 

(a) Oxidation (b) reduction (c) Halogenation (d) None of them 
Those polycyclic compounds in which benzene rings. are isolated: 

(a) Biphenyl (b) Phenol (c) Naphthalene (d) Antracene 


The empirical formula of benzene is determined by : 

(a) Quantitative analysis ~(b) Qualitative analysis 

(c) Elemental analysis (d) Bothbandc ° 

The stability of benzene can be measured by comparing it with 

(a) 1. 3.5 — Cyclohexatriene (b) 1,2,5 ~ Cyclohexatriene 

(c) 1, 3. 5 — Cyclohexadiene (d) Both (a) and (c) 

The three alternate single and double bonds in the Kekule's structures are called 

(a) Conjugate bonds (b) resonating bonds (c) Double bonds (a) Botha &b 
The C-C bond length in benzene is intermediate between those: 

(a) Alkanes and alkenes (b) Alkynes and alkanes 
(c) Alkenes and alkynes (d) Both aandc 

The molecular formula of benzene corresponds w ' 
(a) Alkane (b) Alkene 

The complete circle inside benzene ring is used to rep 
(a) 6 bonds 

(c) Only single bonds 

Molecular mass of benezene was determined by: 

(a) Lowering in vapour pressure 

(c) Vapour density method 

Iron converted into FeX; reacts with halogen molecul 
(a) Powerful electrophile 

(c) Moderate electrophile 

Which of the following is more stable compound: —~ 
(a) Ethene (b) Ethane ne 
To prepare m-chloronitrobenzene fro 
(a) Chlorination (b) Nitration 
Benzene does not give substitution reaction with: 


(c) Alkyne 
resent: 

(6) Inertness 
(d) Resonating double and single bonds 


(d) None 


(b), Elevation in boiling point 

(d) Depression in freezing point 

¢ to form which kind of elcerto hile: - 
(b) Weak clectrophile ie 

(d) Powerful Nucleophile < 


(c) Benzene 
mn benzene first we do: mie (d) Ethyne 


(c) Both at same time (d) Hydrogenation 


Chapter 9 (Aromatic Hydrocarbon 5 
rbons) 


ith which of the following open chain hydrocarbons: 


r 
Bo 
Ae 
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(a) Canc. HNO; (b) dil. HNO, 
(c) Conc.H2SO, (d) both a and b 
36. When meta — directing group is attached fo ring then electrophile attacks at: 
(a) More electron deficient ortho position (b) More electrons deficient para position 
(c) Both a and‘b: (d) Less electrons deficient meta position 
37. When a hydrogen\atom is removed from)benzene we get: 
(a) Phenyl (b) Alkyl (c) Aniline (d) Cyclohexane 
38. Benzenc is stable to____ solution: = y 
(a) H2SO; (by Al,O; (c) HNO; (d) KMnO, is 
39. Six positions of: C¢Hg are exactly: ; Le 
(a) Equivalent (b) Ortho positions (c) Non-equivalent (d) Meta positions \ 


40. Naphthalene is an example of: 
(a) Monocyclic Aromatic Hydrocarbon 
(c) Aliphatic Hydrocarbon 


(b) Polycyclic Aromatic’ Hydrocarbon 
(d) Alicyclic hydrocarbon - 


A 
Boards MCQ’s 


Answers 


Previou 


Reason) oe 
Benzene has 5 Resonating structures i.e. two Kekule's structures and 
three Dowar's structures. 


(c) Large delocalization of 
m — electrons. 


. (a) Toluene 


- 
. 


Toluene is 0, p— directing group and increases the rate of reaction. 


(a) Freidel crafts reaction. 


ma 


—_ — 
— 


—_— 
i 
— 
4 i~) 
8 
ce 
i) 
iF 
=) 
=e 
8 
Oo 
Qo 
a 
| 
a 
ay 
Q 
bag 
2) 
5 
ry 
im” 
> 
i 
ga 
Xr) 


2C¢Ho + 150; > 12CO2 + 16H2O + Heat 
Due to high ratio of carbon sooty particles produced due to unburnt 
carbon. 


DiphenyImethane 
(a) AICI; AICI forms a strong electrophile which can easily attack on benzene 
; ring. as 
| (d) NO? NO3' is strong clectrophile & attacks on benzene ring first. 


(d) Elimination reactions Benzene gives substitution, addition as well as oxidation reaction. It 
cannot undergo substitutions reaction due to high stability, 


(b) Contains high percentage of 
carbon. . 


(a) Diphenylmethane 


i s reaction due to high stability, 
Conversion of aliphatic compounds into aromatic compounds is called 


(b) Aromatization . pan 
aromatization. 
Ge | TDue to weak x — bond and availability of z— electrons for 


reagent, 


|| Delocalized orbital of benzene 


CN ,; A225 C,H,+3H: 
2. 4, 6 — Trinitrotoluene 
As toluene is electron donating group so it increases the availability of) 


electrons at ortho and para positions. 


MCQ’s 


FATISWCKS) 
(a) Low hydrogen to carbon ratio 


3 


(i) Non-aromatic compounds C>H¢, C2H, has high hydrogen\to' carbon!) 
ratio i.e. 3:1 and 2:1 respectively ; i 
(ii) Aromatic compound C,H, has 1:1 hydrogen to carbon ratio, It 
shows that aromatic compounds have low H to C ratio. f | 
2. | (d) - COOH, - CHO, - OH | Priority order: -COOH, -CN, -CHO, -COCH,, - OH. -NH,, -OR, -R 


| 


1. 


Nitro group is meta directing group. So it decreases the reactivity of 
benzene. 


oO. 
cll Cll W ; 7a 
4. (b) 3 cu : z 
CH ; ‘u 
cH pe | 
\ 1,2—Dimethylbenzono 1,3-Dimethylbenzene 1,4-Dimethylbenzeno i 
{ (o-xylene) (m-xylene) (p-xylene) c 


: | (a) p-directing group Since — CH; is electrons donating group. 


(d) - CHO — CHO is electron withdrawing group and decreases the reactivity of 
ring. 


(c) Nitrobenzene 


nn 


(d) |2obondsand 67-electrons 


(d) All of the above Alkyl benzene oxidizes to oxalic acid. ; ad ig 


9. (c) Atomic orbital theory Hexagonal frame-work of benzene can be conveniently explained by | 6 
atomic orbital theory. - 


10. (c) In alkenes, the C = C bond ae: 0 
* Actually in alkenes C = C bond léngth i81.34A 
; length is 1.30A Ty); 
11. (c) Wurtz Fittig reaction. 


2Na Se 


7 CH.CH Br + 2NaBr 


Ethylbromide ether 


(a) Kekule’s structure : 
(a) Acetophenone 
(1) Chlorobenzene : 


(d) ortho and para 


chlorotoluene 
16. 


Kekule’s Structures has almost 80% contribution. 
CH,COCzH, 


Methyl is o and p— directing group. 


‘(a) Sodium : 


Write equation 


2. 4.6 — Trinitrophenol 


CAH, © 


a 
22. (a) Ethyne ' SCH, — 


(b) Seven 


“Phenanthrene 


Additional MCQ’s| 
~ CH = CH, group is vinyl group and vinyl group attached with) 


QINoy swWers) 
De 
benzene is known as styrene. 


3. (a) Aryl group C,H, - Aryl or phenyl group, 
/4. | (c)Benzene Itis itself| polymer ofiethyne. Y 


rs. |(d)Halogenation Halogenation means introduction of halogen. . 


(c) Decreases 


(d) 40%, 40%, 20% pte 


(d) Styrene 


m 


This shows high stability of benzene. 


As meta directing group is electrons with drawing group, so it decreases | 
the reactivity of benzene. 


There are 2 ortho, 2 meta and | para position on benzene. 


ormano-nickel catalyst 


“= GH = 
3HC = Ck 70'C 


C,H), ASE P2 5 CH + AH 


suniight 


O + SO. 7556 


Benzoic acid is i 


I+, (c) 2,4,6 — Trinitrotoluene 


FeX, +X,—>FeX7} +X" 


Halogenonium ion 


NO. 
2,4,6-Trinitrotoluene (TNT) 


EEE 


= H 
15. (d) Hexagonal i 1.09A 
HN en LH " 
120 { sak (d) Less electron deficient m— | At meta position clectrons availability is slightly greater than p and o 
<1 directing group. position. When m — directing group is attached with it so electrophile 
Pee oS of “Ny attack on m — position. 


i 
H 
(b) sp hybridized As each C is attached with three other atoms. 


(a) Resonance energy 


M1. =-358.5kJmol! Experimental AH; = —208.5kJmol'! 
Resonaneeenergy = AH, — AH, =- 208.5kJmol! —(-358.5kJmol™) 
=150.5kJ mol" 


All C—C bond lengths andiallangles are 1.397 A and 120° 
respectively. 


(b) Polycyclic aromatic 
hydrocarbons 


(d) Benzene Benzene is ae stable and does not react with KMnO, 


(b) Cyclohexane 


(d) V,O, 


C,H, +311,——— C,H, 


Aine 


Vanedium pentaoxide 


Due to —CH, the availability of electrons at o — and p — position 


increases and an electrophile can easily attack on it and ring act as. 
nucleophile. 


22. (d) Glyoxal To.) ale i 
- ow) > CIO, ———— | oo | j 
Secatne wien CHO eat 


Glyoxal 
It is not oxidized by KMnO, but the structure is destroyediby I 
V.O, at 500°C. 4 


(a) Nucleophile 


\ 


\Greck word “aroma” meaning “fragrant” (pleasant odour) and was used 
I compounds. These compounds have low hydrogenito carbon ratio (or 
r formulas and have a characteristic odour. They are called aromatic 


The term aromatic was derived from th 
> in organic chemistry for a special class of organ 
» high carbon to hydrogen ratio) in their molecu ula 
compounds. \\ 


2. Aromatic compounds burn With sooty flame. Justify. 


WnsSsootviklameo WromaticGom ounds 


Aromatic compounds have relatively high 
The sooty flame is unburnt carbon particles, 
2C,H, +150, —>12C0,+6H,0 


(a) Oxidation 


(a) Biphenyl 


Biphenyl 
Elemental analysis is used only for hydrocarbons. 
Resonance energy = 150.5 KJ/mol. 


0 of carbon to hydrogen. So, when they burn, they give sooty flame. 


(c) Elemental analysis 


(a) 1,3,5 — Cyclohexatricne 
(d) Both a and b 


1 mole of benzene requires 7.5 moles of oxygen for complete combustion. So, during the burming of aromatic 
compounds, some carbon remains in.unburnt form which appears in the form of sooty flame. 


; ( 2/Give two examples. 
What are monocyclic:aromatic hydrocarbons Give, amy] 


In benzene it.isl397 A® intermediate b/w 1.54 
CM, fa(Alkane), C.F, » (Alkene) C,H,, 


While benzene has molecular formula C,H, (Gi 


a) Alkanes and Alkenes 
(d) None 


¥ Monocyclic/Aroma 

° 7 ° 3 ] J 
—s “al B “Aromatic hydrocarbons containing one 
called Monocyclic Aromatic Hy: drocar ons”, 


oO 


Toluene Phenol” 


benzene ring in their molecules are 
7 eB: benzene and its derivatives, 


ee Cool! HO SO.H 


H,). 


(d) Resonating double and single 
bonds 


Benzoic Benzaldehyde Benzene- 


\ 
Hea 2 
Eet{e} *sulphonic acid 
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; ar : CH. 
4. What are fused rings aromatic compounds? Give examples. ‘g 
10) Give two examples of condensed aromatic hydrocarbons. : CH “s 
Ansdruseditingsioncondensed/Aromatiacompound 
Those polvevelic aromatic hydrocarbons in which the benzene rings are fu'sed together at ortho positions so that = 
the adjacent rings have a common carbon to carbon bonds are called fused rings or| condensed aromatic compounds e, B. 4 
naphthalene, phenanthrene, anthracene etc. ! Br Br 
s 2-Bromo 3-Bromo 4-Bromo 
, onirotoluene 2-nitrotoluene- 2-nitrotoluene y 
CH, | 
CH, CH, : XR 
NO, 
Naphthalene Phenanthrene | Anthracene R 
5. What are non-benzenoid aromatic compounds? : | Er KO NO Br 
= = 5-Bromo 3-Brorno 3-Bromo 
AnsaNon:Benzenoid/Arematiacompounds P 2-nitiotoluene 4-nitrotoluene 5-nitrotoluene 
“Those aromatic compounds which show aromaticity according: to Huckle’s rule H 
but do not contain benzene ring in their structure are called non-benzenoid 2 
aromatic compounds.” 4Biomo 
Examples: l 3-ntiotoluene 
4 NO 
} Br ’ 
= wy, A ‘ 
N 9 N § N 
Pyridine Furan Pyrrole Thiophene Quinoline BnoChainstrut ha 
: Two of the possible straight chain formulas suggested for benzene are: 
6. Draw t ructur: rmulas rings: os : 
‘ ( ye oene . (ii) HC =CH-C=C-CH=CH) (1, 5—Hexadiene — 3 — yne) 
(c) Naphthalene (d)- Anthracene a a. . 7 
A 9. What informations are drawn from X-ray studies of Benzene? 
AnissstructurallEormulastof i oo = 
RUS. EO ty suXcrayStudiesiofi Benzene Structure . H 
; ; 4 The X-ray studies of benzene have'confirmed that: | 1.094 
To ’ Te , > 
(a) c-Bromonitro benzene (b) o- Ethyl toluene (CY) Naphthalene (d) Anthracene : °. Benzene has regular hexagonal structure. Hw GC. as 
NO CH. : ° All the carbon and hydrogen atoms are in the same plane. | 120 | aoa 
CH-CH, : i ° All the angles are of 120°. ‘ 
‘ | © ~All ~€ bond lengths are 1.397A HAs Ne NG 
: : © All C—H bond-lengths are 1.09 A i 


Write the names and possible isomeric structures of Bromonitro toluenc. 


——— 


Write down IUPAC names of o-xylenc , p-xylene and m-xylene. 


uctures|&\| HIUPAG@ Names. oft Isomers ofxylen 


alsomersiofiBromonitrojloluene Tee Cy H. CH 
GH CH. 
Cr (3 cH, * : ae 
Br " a : 
or ‘ x 
CH 
CH 
N N ‘i e 4,3 Dimethylbenzene 1,4 Dimethylbenzene 
: rece be 12 Dime at ae " (m-xylene) (p-xylene) 
2-Bromo 2-Bromo 2-Brorn (o-xylen 


3-nitrotoluene é-nitoto'uene 


S-nitrcto'uere 


: AP dpe kte pop OAN THR et ly ‘ / \ + ~* 


o. eb gS 


— ite 


st 
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Chapter 9 (Aromatic Hydrocarbony, 


11. Benzene has three 7-bonds. 


S17 organo-nickel catalys 
Bie= cH Weane-nickel catalyst, 


his] Benzene ---- three x — Bonds 70°C 


The molecular formula of benzene is Cokly. It shows that benzene molecule is highly unsaturated. Cyclic structure 


of benzene shows that benzene has three 2 - bonds alternating three o — bonds . Experimentally, it is verified as follow: Acetylene 


14. What is aromatization? Give examples. 


Benzene 


(i) Benzene adds three hydrogen molecules inthe presence ofa catalyst, 


dl “The conversion of aliphatic hydrocarbons into aromatic hydrocarbons in the 


‘S Presence of suitable catalyst is called aromatization,” f 
: 0 This process is used to improve octane number of gasoline, all 
(3 
(ii) Benzene adds three molecules of chlorine in the presence of sunlight. 7 Examples: 
H Cl Cll 
me 1) Ne/e" Ect VA 
we / , 
< | bat Heer othe q ih CrO4M04S10 
; es ' 
\| — a pana | Pe A - $ i ~ tH 
ee mh la We cit: aN 
SS (acca ! Nh / : 
[e) \ HW CH. 
H Ci f 
Benzene bexachionde n- Hexane Benzene 3 
CH, 
12% What is resonance? Write down resonance contributing structures of benzene. i | = CH 
z 1 — ans CH ’ 
AnsaResonance / 
“The possibility of different pairing schemes of valence electrons of atoms is ike Cit, Cr.O.! ALO 1 SIO 
called resonance.” | = > + 41] 
. sou 
OR : I \ J VW 
“The situation im which two or more plausible Lewis structures ean be written but : CIl 
the aetual structure cannot be written is called Resonance.” 4 
VW 1 louble headed n - Heptane Toluene 
° /resonanee sprese iS Via uble tics Sdarrow (@). \ - omere nes . a, 
Ie resonance is represented by a double heade ow (@) Octane number of n-Heptane is 70" while that of toluene is 104, 
Resonance Contributing Structures of Benzene: 


: 15. How will you prepared benzene from: (i) Phenol (ii) Sodium Benzoate 


1 > F 
Ae SS 8 N2 m2 6 YQ 4 = 
— = z— = a. uns Ete 
S | | a aD oe S73 : (i) Phenol: 

a b d . : 


4 : Benzene is prepared by distilling phenol with Zn dust. 
4 c On 
b c ; 
Kekule’s structures Dewar structures . Zn ———————+> ZnO 
- ae . . . . . a _ rt ~ A 
Phe stability ofa molecule increases with increase in the number of its resonance Structures. This molecule of 4 
benzene is chemically quite stable because it has five resonance contributing structures, i 
= = : = : ie Benzene 
1S? Write any two methods for the preparation of benzene. ' Phens. . 4 
AnsjPreparationiofiBenzene . (i) Sodium Benzoate: wg Thats i : 
(i) Dehydrogenation of Cyclohexane 3 We get benzene by heating sodium salt of benzoic acid with soda lime. ° 
When cyclohexane is dehy drogenated. we get benzene. The reaction-is carried out inthe presence of catalyst at j ea 
levied temperature, 


> NaOlh| ———— + NaGO, 
SS0TC 


¢ Cao 
Poor Pd ¢ 
HE 4 | 


Cyclohexane Benzene : : Sodium benzoate Benzene 
(ti) From Acetylene: 5 : 


van 


Benzene ts formed b: Passiny : 
through Cu-tube at 300°C 


= under pressure Over aporeano-nickel catalyst at 70°C or by passing 


Chapter ) 


(Aromatic Hydrocarbe 


it hs ree 1 - s? 
16 Why Benzene is less reactive than alkenes although it has three 7 bond 


Ans: Ri d iis!) lofiB = C F bo ht . 3 . onl a 
= ae has regular planar hexagonal structure. It has six m- electrons which show MARE 
makes benzene structure highly stable. Due to this, benzene gives substitution reactions preferably and addition reactions 
reluctantly. ; adil ol 
On the other hand, in alkenes the loosely held z-electrons are more exposed to attack by the electrophilic reagents, 
Alkenes, therefore. undergo electrophilic reactions very easily. by 


Abi 


. Ow 3 3 = 
17. How you prove that benzene is a stable molecule? 


AnsastabilitylofiBenzenelMolecule SL: a an 
Benzene has regular planar hexagonal structure. The stability of benzene molecule is due to the extensive 
delocalization of electron cloud. The resonance energy of benzene is 150.5 kJ/mol. Greater the resonance energy greater 

the stability of the compound. It means benzene shows the phenomenon of resonance which makes it more stable than 


others. It has five resonance contributing structures. That’s why delocalized electrons of benzene ring are not attacked by 
weak electrophiles and hence benzene is a stable molecule. 


18. Write down the general mechanism of electrophilic substitution reactions of benzene. 


AnsalviechanismloficlectcophilicsubstitutioniReac 


The general pattern of the chemical reactivity of benzene towards electrophiles can be shown as follows: 


} E 
& E ee H 
+ 
Electrophile 
E 
Hoan \ E 
Y ia "+ BH 
————} 


SP Base 
19. Write mechanism for the halogenation of benzene in the presence of catalyst. 


AnsalvViechanismmfonhalopenation| 


FeCl,. Cl 


+ Cl. ————_» + HCl 
The catalyst used in halogenation of benzene is FeX:. 
(i) Generation of electrophile: 
Cl + Fe, = cil Sree, 
(ii) Formation of benzenonium ion: ; 
Cl 
ai H ; 
+ 
ic —_> + 
(iii) Regeneration of catalyst: 
FeCl + H ————,» AWM: Fecr 
20. How nitration of benzene takes place? Giveits reaction. 


Nitrationlofibenzene 


~The introduction of NO; 


group in benzene rinsis called “Nitration”. 
he nitration of benzene takes place when 


itis heated with a 1: mixuure of cone. HNO: and cone. HSQ, at 50- 55°C. 


ee 
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Nitrating Agent: : 
Sulphuric acid reacts with nitric ac; ns ty pep renee 
Example! with nitric acid to generate nitronium ion (NO3") which acts as nitrating agent. 

NO, 
H,SO, 


+ HO: 


(i) Generation of electrophile: 


HONO. + H,S@, 2S 55C. 
(ii) Formation of benzenonium ion: 


Rixe NO: 
+ NO} = Hi Ho 
slow 4. - 


NO}+HSO7!+H,0 : 


(iii) Regeneration ofcatalyst: 
NO; i NO, ee 
+ HSOy > H;SO, : 


fast 
——> 


Nitrobenvenc_- ‘ : 


1. Define sulphonation of benzene with examples, 
Aieusu/phonationlofibenzenc 


“The introduction of sulphonic acid group in benzene ring is called sulphonation”. 


Electrophile: 


The electrophile used in this reaction is SO;. : 
Examples: 


When benzene is heated with fuming'H2SQ, or.conc. H,SQ,, 


it.yields' benzene sulphonic:acid. 


| SO;H 


Benzenesulphonic acid 


; SO,H 
—H,SO, 
1 SD) STs 
(i) Generation of electrophile: 


H;SO, +H,SO, PET H,O' +SO, + HS@;! —— 
(ii) Formation of benzenonium ion: Sates 


+ HO 


—— 


eJpresencelofirecl! 


Benzene reacts with Cl, in the presence of FeC]; to form chlorobenzene. 


; Cl 
+ Cl, mecca + HGl 
iv ation: i . 1 ae 
(iv) Protonati 3 i o It is anelectrophilic substitution reaction ofibenzene. Y y 
f —_ 
~§-O7 wh 255 Prove with two chemical reactions that benzene behaves.as a saturated hydrocarbon. ¢ 
al 4 = — 
QT SO,H enelas}Sat carbon : a 
s + 11,0" > +H,0 4 A saturated hydrocarbon gives substitution reactions rather than addition reactions. 
22. What is the role of FeCl; and AIC}, in electrophilic substitution reactions of benzene? ¢ ae introduction ofihalogen gr oup in benzene ring is called halogenation.” 
9 Examples: 
ArisMR olelonkaGanclAlGl , 3 
Due to extensive delocalization of pi electrons, benzene is a very stable molecule. It is not attacked by weak 
electrophiles. The catalysts AICI; and FeCl; generate strong eléctrophiles which can penetrate and break the continuous 
sheath of electron cloud in benzene. : 
R-Cl + AICI, > AICI, + R P ! Brombobenzene 
Carbocation 5 Similarly, 
R 
Ca: Ge 
eR —S— 5 
& R R ————_ 
Hj a li NitrationlofiBenzene 
J) 8c ——— ~ | + HCI +AlC\, “The introduction of NO group in benzene ring is called nitration.” 
Alkyl benzene . it NO, 
23. Why benzene is given a cyclic structure? ; + HNO, ees + HO 
Bins Cyclic toate fibenzene : 
i does not sh | in behavi ith aliphati S i = F ; 
() aS ae 5 Se ee hydrocarbons (alkanes, allene : 26. Prepare Maleic acid'from benzene. with the help of chemical reaction. 
(ii) Kekule proposed cyclic structure for benzene having three double bonds alternating with three AisMaceparationlofivaleicAcid fromiBenzeneh : : ; : a 
single bonds. Dewar also suggested three resonance contributing cyclic structures for benzene. i When benzene is strongly heatediwith air in the presence of V20s at 450°C, maleic-anhydride is formed. 
(iii) X-ray studies show regular hexagonal planar structure of benzene, Benzene : 1 11 
(iv) Atomic orbital treatment of benzene structure shows that z- electrons are delocalized andvall f HC—C 
six carbon atoms are equivalent. ; i 5) + 90 ESS) | No + 460. + 4H.O 
(v) Since the structure of benzene is a resonance hybrid, therefore all the C-C bond lengths are < eta 50. * 1e—c— Saree : | 
equal. So, benzene is given a cyclic structure. Il ‘ 
24, What happens when chlorine is passed through benzene in the presence of : 4 Benzene. Malel © drido : 
(a) Sunlight (b) FeCl; ate Tee aye Koo 
lane Rearttrens Bibenrenawnnicl 7 Maleic anhydride upon hydrolysis yields maleic acid. | 
faylinithelpresencelofisuntight (0) 
Benzene adds three molecules of chlorine in the presence of sunlight. : nee HE— COOH 
; | No ¢>) 30) 
* Suntight > sl 7 HC—C HE—COOII 
_ HCl, ‘ 


Maleic acid 


° It is an addition reaction of benzene. 


ia 
20ns) F 


DTS Tow Glyoxal is obtained from benzene? 


Ansa tanta iomenGl ore iromsBenzene 


ith ozone and tives gh ox ; iozonide. 
Benezene reacts with ozone aid vv2> gh oxal through benzene triozonide 


re CHO : 
peers > L ; 
- se : 3H,O P : 
' oO toh ——————"s ercniion > 3 | F 
Wy CHO ; f 
Glyoxal r 


Renzane triozonide 


Hartono Robewer ag if if is unsaturated. : 


iver resections rather than substitution reactions. 


Benzene is reduced to cyclolicaane ou. ‘eating at high teniperature with hydrogen in the presence of Pt in an 
acidic solvent (acetic acid) or Ni at 200°C asa catalyst 
ot 
r : Ni at 200 C 
( -~ 3! ———> 
Se, 


or PUTO 


Cyclohexane 


(b)iEalopenation 


Benzene reacts with bromine in the presence of sunlight to give an addition product hexabromo benzene, 
Br H 


H Br 
a Sunlight Br H i 
4 3Br —————» CILBr, or 
Ww Br Br 
H H 
Benzene H Br 


1,2,3,4,5,6- Hexabromocyclohexane 
When benzene is burnt in free supply of air, it is completely oxidized to CQ) and H,0. 
2C,H, +150, —— 12CO, + 6H,0 


29. Distinguish between benzene and toluene. 


Toluene discharges the alkaline KMnQ, solution. Benzene does not decolourizethe pink solution/ofialkaline 


KMn0O,,. 
COOH 


+H.O 


Benzoic acid Se 


30. What happens when toluene is treated with Cl, in the presence of: ; : } 


(i) Sunlight (b) FeCl; 


AnisuReactionlofh 


(i) In the presen: . UF sunlight: 
When toluenc is treated with chlorine in the presence of sunlight only the 


methyl group is substituted. 
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¢ pe if ¥. . ‘ 7 ' 
it \ ' ws" 2 aie i : . t Se <a 
— LAs : FMI ZFS) are m4 fi Jive * + 


a Pe go 


CH, \ CH.CI 
cuntight 
+g — O > Ho 
Boozvi chlaricc 


CHCl, 


. suneght 
+ Ch — C + HCl 
ae Eznzal chionde 


Zonzal chlond 
CCI, 
+ HCl 


CH,CI 


CHCl, 


sunlight 
+ Cl LR 


Benzotrichloride 
(ii) In the presence of FeCl;: 
_ When toluene is treated with Cl, in the presence of FeG];, ortho and para-clilorotoluenc are formed. 


CH, . Ch, CH, 
Cl : 
FeCl, A 
2 +2¢/, <= es +2HCI 
>. 
WS 
: cl 


31. What happens when alkyl\benzenes:are treated with strong oxidizing agent (Acidic KMnQ,)? 
AnsiReactionsiof/Alkyl|Benzenes withiAcidic Kino) . 

Alkyl benzenes are readily oxidized by acidified KMnQ,. In these reactions, alkyl groups are oxidized keeping the 
benzene ring,intact. 


CH, COOH 
+ 3[0]} —————>+ a +H,O 
Toluene 


Benzoic acid 


Whatever the length ofan alkyl group may be it gives only one carboxyl group. Moreover, the colour offKMnQ, 


is discharged. A 
E CH,CH, COOH 


ee y 
5 3 } 
+ 6[0) ————— 2) +2H,O + GO, 


Ethylbenzene Benzoic acid 


Therefore, this reaction is used asia test for.alkyl benzenes. 


aPeparationlofimedinitrobenzene from Benzene : 
i ene rencieaurihilel teint » HS; to forminitrobenzene at 50—55°C. 
(i) Benzene reacts with 1:1 mixture of conc. HNO; and conc. H2SQ, to form No 
H:SO, 
+ HNO, 50556 + HO 
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°C to form m-dinitrobenzene, 
(ii) Nitrobenzene reacts further with 1:1 mixture of conc. HNO; and cone H,SO, at 95 - 3 e 


NO, 
ISO, + H,O 
ie ——_——— “ 
+ HNO, ast NO, 
y : % 3 in.- dinitrobenzene 
& cainitrebenzene : 5: 36. __Ortho and para directing. groups increase reactivity of benzene. Why? 
5 ez: i 
33. Draw structural formulas of: (a) p-dibenzylbenzene (b) m-nitrophenol % § Serer “ ortho) snipers directing groups os 
P electrons to|the benzene ring, there by facilitating the availability of electrons at orth 
Anismstructuralitormulastof| : i Thi & yy ns at ortho and 
E : f para positions. his results in ithe increased chemical reactivity of benzene rin towards electrophil f 
(a) p- =dibenzyluenzene (b) m-nitrophenol ‘ reaction increases. "4 - ectrophiles: Hence) ie rate ot : 
H—CH. : k: Example: ; Sig 


is 2(1INO, + ILSO,) 


CH.—CH, ‘4 : pia 
E = —= : 30- 40°C i ‘ 
34. Chlorination of nitrobenzene in the presence of FeCl; yields m-chloronitrobenzene as the main f : 
product. Why? i o --Nitrotoluone NO. 
AnismGhloninationlofiNitrobenzene ; 
f 9 p - Nitrotoluene 


Nitrobenzene reacts with chlorine in the presence of FeCl; to form m-chloronitrobenzene. f 
2 C4 


STi Complete the reactions: 


; | i —HSOse 

1, eee | : (i) Toluene + HNO, — > 

2 Cl . (ii) Toluene + HNO, 4 oe . 
m-Chloronitro benzene 00° 


0) Toluene + HNO, —_H,80,_, 


30-40°C 


2(IINO,,+ ISO | 
2(UNO, HILSO). .) H.O 
3-400 | 


o - Nitrotoluene : 1 


Since, NO) group is electron withdrawing group, so the ortho and para positions become more electron deficient 
than the meta position. Thus, the incoming electrophile (Cl’) will prefer to attack on meta position. In this way, we get M™- | 
chloronitrobenzene. 


35. Write two rules for second substitution in benzene. 
Ansa RUlestonsecondisubstationlimiBenzenc| 
(i) If electron donating group is present on benzene as substituent then it will increase thie reactivity, of ring 


as well as acts as ortho and para directin 
p- Nitrotoluene 


_ (ii) Toluene + HNO, —3S>: : 
2(11NO,~ 11,50.) i q CH, CH, 
30 - 40°C : . ; . NO; NO, 
4 =O, —— Ss + 31,0 


o - Nitrotoluene 


p - Nitrotoluene ; a ; NO, 
f 2,4,6-Trinitrotoluene (TNT) 
YOGIC IOI 


(ii) If electron withdrawing group is présent on benzene as substituent then it will decrease the reactivity. of 
ring as well as acts as meta directing group. e.g, 


PIs ar 


Aye 


meet 


SO 


qi. __ Fillin the blanks. 


(i). 


(ii). 
(ii). 
(iv). 
(v). 
(vi). 
(vii). 


(viii). 


Answers Key. 


In tertiary alkyl halides the halogen atom is attached to a carbon which is further attached to _____ carbon 
atoms directly. 

The best method for the preparation ofialkyl\halides is the reaction of___ with inorganic reagents: 

An alkyl group with a partial positive charge on the carbon atomiis called center. ; 

The mechanism jis called ifiitinvolves one moleculeiin the rate-determining step. 

The molecularity of'a reaction is defined'as the number of'molecules taking partiin the 

The molecularity of E2 reaction is always two and the reactionshow order kinetics. 

Wurtz synthesis is useful for the preparation of___ alkanes. 


Grignard reagents are prepared by the reaction of magnesium metal with alky! halides in the presence © 


of 


(i) | Three 


oe 


—————————— 


Q2. _ Indicate true or false. 


(i). 
(ii). 
(iii). 
(iv). 
(v). 
(vi). 
(vii). 
(viii). 


(ix). 
(x). 


Answers Key. 


In secondary alkyl halides, the halogen atom is attached to a carbon which is further-attached|to\twoi carbon 
atoms directly. : 
Alcohols react with thionyl chloride in‘ether,as solvent to give alky halides. 
Order of-reactivity ofialkyl'halides for a particular alkyl’ group is 
lodide > Bromide > Chloride > Fluoride 
In Sy2 reactions the attacking nucleophile always attacks from the side in which the ‘leaving group is 


attached. Rae 
Methyl magnesium iodide on'hydrolysis yields ethyl alcohol. ; 

Primary, secondary and tertiary amines react with Grignard reagents in the same way. 

The reactions of secondary alkyl halides may, follow both SyJ and Sy2'mechanisms. <A 
Sn] mechanism isa one stage process involving a simultaneous bond breakage and/bond formation. 
In B-elimination reactions, the two atoms or ‘groups attached to two adjacent carbon.atoms are lostiunder the 


“~ 


i lectrophile. 
Tee ofralkyl halides is: determined by the'strength oficarbon-halogen' bond: 


__ ALKVL HALIDES — 


‘ . sy - — = 2 a ia hel ’ 
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Q3. Multiple Choice Questions. Encircle the correct answer. 


b) Second neti i 
(b)Secondiorderkinetics Rate =k[Alkylhalide]' [base] 


(i). In primary alkyl halides, the halogen atom is attached to a carbon which is further attached to = 
n=1+1=2™ order 


many carbon atoms 


(a) Two (b) Three (c) One (d) four d) E, and'Sy1 = —_——— : 
(ii). The reactivity order of alkyl halides for a particular alkyl group is 1 Or 2 fi Ben OECTA Ws eee a ENG ALS alae! | 
(a) Fluoride > Chloride > Bromide > Iodide (b) They have electrophilic lS [ | 
(b) Chloride >Bromide  >Fluoride —> Iodide carbon and good leaving NUb SS Cl) INC be | 
(c) lodide _> Bromide > Chloride > Fluoride h: LE : | “ : ‘ 
eG wo Bons > lodide > Chloride > Fluoride q ix). _| (a) Concentration of'substrate | Firststep is rate determing step in which reactant is substrate. 
iii). nen 2 is made t act with ethyl magnesi iodi y aci ydrolysi ° F Fi 
ramet nade to react with ethyl magnesium iodide, followed by acid hydrolysis, the product X). (c) BE; BF; has no electron pair or negative charge on central atom ‘B?. So it attracts 
. (a) Propane (b) Propanoic acid (c) Propanal (d) Propanol : Sleiegg = aigciss. cS ee 
(iv). Grignard reagent is reactive due to : : \ 
ae me presence of halogen atom (b) the presence of Mg atom —_ = ee eee mm == — ; 
c) the polarity of C—Mg bond (d) none of above ‘P plea B & df AAT! 
(v). Sy2 reactions can be best carried out with ¢ heViOus: 20 ali $ WU; iS 
(a) Primary alkyl halides (b) Secondary alkyl! halides = = — 
: (c) Tertiary alkyl halides (d) All the three 
(vi). elimination bimolecular reactions involve \ 1. Which of the following is not a nucleophile (D:G Khan 2008'Lhr 2012) 
eS ero ene (b) second order kinetics (a) H,O (b) H3S (c) BF; - (NH; 7 
. zis cians (d) zero order kinetics v4 H ,O” has one lone pair of electrons on oxygen. It cannot. act.as (D.G Khan 2009) 
(vii). For which mechanisms, the first step involved is the same : A r ; : 
(a) Eland E2 (b) E2 and §y2 (c) S facaien (a) Lewis acid (b)'Nucleophile (c) Strong acid (d) Electrophile 
(viii). Alkyl halides are considered to be vecirencGve com Sate t Wi “d o sate Sw! 3. Whien CH, =CH,OHis made to react with Grignard’s reagent the product formed is (D.G Khan 2010) 
(a) they have an electrophilic carbon B owards/nuelco piiiles: because (a) Alkane (b) Ether (c) Alcohol (d) Alkene 
(b) they have an electrophilic carbon and a good leaving group. 4. Elimination bimolecular reactions involve kinetics rd : (Rwp/2008) 
(c) they have an electrophilic carbon and a bad leaving group. . (a) order (b) 2" order (o) Borde y 2 (d)iZerojorder 
7 (d) they have a nucleophilic carbon and good leaving group. 5. _¢ Im) S,2 mechanism, the hybridization of carbon atom changes from sp* to (Rwp 2009) 
(ix). The rate of E1 reaction depends upon : (a) sp? (b) sp (c) dsp? (d) sp” 
8 ie concentration of substrate 6. _» For which mechanism, the first step involved is the same (Fsd'2008) 
(b) the concentration of nucleophile (a) El and E2 (b) E2 and Sy2 (c) Sul and E2 (d) El and'Sy1 
o the concentration of substrate as well as nucleophile ob The order of'a typical Sx2 reaction is aaa (Fsd'2010) 
, above (a) Zero (b) First (c) Second (d) Thir 
(x). Which one of the following is not a nucleophile 8. . -Sy2 reactions can be'best carried out with ) (Fsd Sup 2010) 
(a) H20 (b) H2S (c) BF, (d) NB (a) Primary alkyl halides (()) Secondary alkyl halides : 
f (c) Tertiary alkyl halides (d) Alkyl halides 
9. Reaction of CO; with ethyl magnesium bromide, Ser by acid hydrolysis nties (Sgr 2010) 
(a) Propane (b) Propanoic acid (c Prpan 3 ropano 
10. Primary alcohol is obtained by treating Grignard EaaG Mawar 6 me (Grw 2010) 
- : 12(@)5 (0) “ _(b). CH;CHO. c) CH;COCH; CO? 
(c) lodide > Bromide > (a) . ly oi Grw 2011 
: L eae eS l : \ 11. Sy 1 reactions are easily given by , (Grw ) 
Chloride > Flouride } Reactivity « BORIENSET. C —F has highest bond energy while € —I has- , (a) Primary alky!/halide (b) Secondary alkyl halide 
Energy YY. d) P Icohol 
1 lowest bond energy among th F be: (c) Secondary alcohols _  @)sanegye s 
(b) Propanolelaeid U rey ! ng them. So, this reactivity order is correct. 12. The common name of 2-Methy}-2-chloropropane Is et (Lhr 2008) 
CH—CH—Mg—Br + G6=C=0-E% “O=9 Gude HO. 7 i (a) Iso buty! chloride (b) Secondary butyl chloride 
prvienetcn Saree CS of » O=C —OH + Mg (c) Tertiary butyl chloride (d) n-butyl chloride 
5 carton fin cH thy OH 13. In primary alkyl halides the halogen atom attached to a carbon atom whichis further attached to 
| } ; (Lhr. 2009) 
CH, how many carbon atoms i 
(c) Due to Polarity of C-Mg | ©C—Me™ bondi eee, 3 (a) Two y (b) Three ; ‘ (c) One (d) Four Foe 
bond & bond Is very polar due to high electronegativity difference (1-3) 14. Ethyl magnesium bromide reacts with water to/form (Lhr 2010) . 
; | Ethane (b) Methane (c) Propane . (d) n-butane 
1 (a) give primary alcohol (Lhr 2011) 


lowing with Grignard's reagent:can 


1S. — Reaction of fol s 
((3)) Peroxide 


“(a)\Epoxide (c) Super oxide (d) Hydrogen oxide 
a) Epoxi . 


Because stearic hindrance in Pri i 
n Primary alkylhalide is les: i 
aa carbocation is unsiable. : ee” 


nn 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


- (a) Elimination 


Cc 


a as 


——————— et 


Alkyl halides are used for the preparation of 
(a) Alkanes (b) Alcohols 

Which one of the following is an explosive 

(a) Nitrobenzene (b) Nitromethane 

The compound which are not found naturally 
(a) Alkanes (b) Fats (c) Carbohydrates 

A Grignard reagent is prepared by the action of magnesium in dry ether on 
(a) C,H,OH (b) CyILSNa (c) CCI 

Ethyl alcohol is obtained when ethyl chloride is boiled with ; 
(a) Water (b) Alcoholic KOH (c) Aqueous KOH (d) 11,SO, 
Decreasing order of reactivity of alkyl halide is 


(c) Alkenes (d) All of these 
(c) Picric acid 


(d) Alkyl halides 


(d) Albof the these 


(a) RI>RCI>RBr (b) RI>RBr>RCI (c) RBr> RCL> RI (d) RCL>RBr> RI 
Which reagent cannot be used to prepare an alkyl halide from an alcohol 
(a) NaCI (b) PCI, (c) SOCI, (d) ZnCl, +HCl 


Ethyl bromide reacts with lead-sodium alloy to form 
(a) Tetraethyl lead (b) Tetraethy! lead bormide 
How many structural isomers are possible for C,Br, 
(a) | (b) 2 (Cyst = (d) 4 

Which one of the following will produce a primary alcohol by reacting with CH3Megl 

(a) Acetone (b) Ethylene oxide (c) Methyl cyanide ~ (d) Ethyl acetate 
Sy L reaction is favoured by ' 

(a) Non-polar solvents 

(b) Small groups on the carbon atom attached to halogen atom 

(c) Bulky groups on the carbon atom attached to halogen atom 

(d) None of the above 

Tertiary alkyl halides are practically inert to substitution by S.2 mechanism because of 

(a) Insolubility (b) Inductive effect (c) Instability 
Which of the following is liquid at room temperature 
(a) CH,I (b) C.H.Cl 

Which of the following is a primary alkyl halide 

(a) Isopropyl iodide (b) Secondary butyl iodide 
(c) Tertiary butyl bromide (d) Neo hexyl chloride 
Wurtz reaction involves the interaction of.alkyl halides in dry ether with 


(c) Ethylsodiumbromide (d) Do not react 


(d) Stearic hindrance 


(c) CH,Br (d) CH,F 


(a) Sodium, (b) Copper (c) Zine (d) Platinum 
Which of the following is an insecticide? 
(a) DDT (b) CHI; (c) CHCl; (d) CF; = GF; 


Reactivity of alkyl halides depends upon 

(a) C-X bond energy 

(c) C—X bond strength 

Which of the following is the best method to prepare 
(a) HX in the presence of ZnCl, catalyst (b) SOCh in the presence of pyridine solvent 
(c) PC]; or PCl;s (d) Difficult to differentiate — 
Which of the following nucleophile is good leaving group ; 

(a) OH™ (b) NH (cyOR 
Which of the following type of ether is uscd as solvent i 
(a) Dimethy! ether (b) Ethy! methy! ether 
The reaction C,HsBr+KCn, 


(b) C-X bond polarity 
(d) None of the above 
alkyl halide frém-alcohohwith 


(d) Br 

n Grignard reagent preparation 

(c) Diethy! ether (d) All of the above 
—>  CrH5CN+KBr is an example of 


(6) Nueleophilic substitution 
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(d) Trinitrobenzene . 


2 
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() Electrophilic substitution (d) Redox change 
The reaction of ethyl alcohol and methyl! magnesium bromide gives 
(a)\ CH, (b) CoH (c) CH (d) CiHio 
The reaction in which the halogem is replaced by some other atom or group ofjatoms is called “3 
(a) Sy reaction (b) Elimination reaction (c) Oxidation (d) Reduction 
The alkythalide molecule on whieh 2 nucleophile attacks is called X 
(a) Substrate Molecule (b) Leaving Molecule (c) Electron rich (d) Alkane Molecule 
The shortest bond length is of : ; 
(a) C-F (b).C-H (c) C-] (d) C-Br 


The alkylfluorides do not react under ordinary condition because G-F bond is 
(a) Weak bond (6) Strong bond (c) High bond Polarity (d) Least Bond energy 
The carbon atom of an alkyl group attached with halogen atom bears a charge 


(a))Partial Positive (b) Positive (c) Partial Negative (d) Negative 
C)H.O is - 
(a) Hydroxide ion (b) Cyanide ion (c) Ethoxide ton (d) None of these 


Phosphorous trihalide or phosphorous pentahalide reacts with alcohols to replace 
(a) H Group (b) Chloride Group (c) OH Group (d) Bromide Group 
The general formula of alkyl halides is 


(a) Cbd ons iX 9) ChH 21.4 > () CH, (d) C2,H, 

The best method for the preparation of alkyl halides is the reaction of with inorganic reagents 
(a) Alcohols (b) Organic compounds (c) Halides (d) None ofithese 
main factors which govern the reactivity of R-X bond. : 

(a) Two (b) Three (c) Four .. (d) All ofiabove 
Vicinal dihalides on treatment with zine dust gives : 

(a) Alkane (b) Alkyne (c) Alkene (d) Alkyl halide 
Which is not a nucleophile 

(a) AICI; (b) H2S (c)' HO (d) NH3 

The reactions which involves the remoyal of HX from the halide are called 

(a) Elimination or E reactions (b) Oxidation reaction 

(c) Sy reaction (d) Reduction reaction 

The group which attacks the substrate in Sy reaction is called 

(a) Electrophile (b) Nucleophile (c) Radical group (d) Neutral group 


Nucleophile is usually 

(a) Basic in character 

(c) Basic and. positively charged 
Poor leaving group is 


(b) Acidic in character 
(d) Basic and negatively charged 


Poot ne (c) HSO; (d) NH 
a leaving group is (b) NH> (c)OH — (d) OR" 


i irecti leophile is 
In S.2 reaction the direction of attack of nucleop ee 
(a) In front of leaving group (b) Opposite side of leaving group 


: ° (d) All ofthem 
»to leaving grou . : " 
peo its hatide is the presence of aqueous acid and Zn forms corresponding 


(a) Alkane (b) Alkene. (c) Alkyne (d) None ofithem 

is used as an anti-knocking agent : ieteses 
OEE lve = (b) Tetra.ethyl lead (c) T etra propylilead’ “(@y/Bothiatand\b 
When a Grignard reagent reacts with carbonyl compound it forms a s 
(a) Formaldehyde “() Aldehydes (c) Alcohols (d) Carboxylic acids 
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Me Whenever RMexX reacts with propanone it forms 
(a) Pri-alcohol (b) Ter-alcohol (c) Sec-alcohol (d) Alkane 
23. Ethoxide Ion C,H; is an example of : 
(a) Lewis acid (b) Lewis Base (c) Electrophile (d) Both aandc 


24. OH ion is a leaving group 
(a) Good leaving group 
(c) Both a and b ; 
25: When halogen atom is removed 
(a) Hydrogen ion (b) Ammonium ion 
26. In Wurtz synthesis alkyl halide react with sodium in 
(a) Alcohol (b) Ether (c) Water 


ANSP SMOIMIE@ 


[Previous Board MCOQ’s 


Qo, Answer 


(b) Moderate leaving group 
(d) Poor leaving group 
is produced 
(c) Carbocation (d) None of above 
to give alkanes 
(d) Zn/HCI 


There is no electron pair or negative charge on central atom B so itis nota 
nucleophile. Y 


2 | (b) Nucleophile 


(a) Alkane 


H,O° is a positive radical and acts as electrophile. 


H—OH 
Grignard reagent + - R—-OH 


H—NH, 
Rate=k[Alkyl halide} [Base] 


n=|+ 1 = 2™ order reaction 


> Alkanes 


(b) 2"! order 


ii 


5. d) sp? 
( ) P Aas. \ iy yes = 
OH + H-C—Br—> HO- C- Br —> HO-C —-H + Br 
oy l i 


H 
Transition state 


First step is ionization in both. 


Inverted molecule Leaving group 


(d) El and Sy1 


C4 . 1 
(c) Second | Rate =k[Alkylhalide] [Base] n= 1+] = 2" order 
8. (a) Primary alkyl halide Because stearic hindrance in Primary alkylhalide is less and primary 
carbocation is unstable. 
9. (b) Propanoic acid CL So. ae yet 
CH;>-CH;-Mg—Br + O= C=O) “O=c—6y sf tO O=C—OH +Mg 
Ethyimagres.um bromide | ‘OH 


Carbon cioude 


H 


2 \ Nt Br 
CH CH>-Mg—Br + vee QO ote, HC Ongar, H—C—OH+Mg - 
Ethy! wTagnesuT bromid, oN x Y 

H GH=GH. CH=CH, ‘OH 


Mutnaral 


1- siropanot (Prmary alcohol) 
Jreaction: 
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e (a) Epoxide 


(a) All of these 
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Br 


nS 
s é+ fa é 
CH>-CH;=Mg—Br + H—O'H 25> CH,—CH, + Mg 


Ethytmagnesium bromide Etnane Nou 
Water 


Be 


ae 
CH-CH—Mg—Br + OG CH, Eh", CH—CH,—CH,—CH. Ditger CH,—CH,—CH.—CH.— Of 
Qo 1-Butanol (Primary sicohol) * ~OH ; 


Ethylens epoxide 


) CH, CH l+ KOH CH, = CH, +KCI+H,0 


Re ae th 5 R- Me -Cl 
i) CH, -CH:-Mg~-Br+H-OH——>CH, -CH, +Mg 
Ethane 
CH, - CH, -Mg —Br + HEHO—-> CH; - CH, - CH, -OMgBr—"2—> 
CH, - CH, ~CH, -OH +Mg BrOH 
(1 - Propanol) 


(c) Picric acid 


(d) Alkylhalide 


Alkylhalide are not naturally occurring compounds. They are synthetic 
compounds and oily in nature. . 


CH,Cl+ Mg—2"= > CH, - CH, - Mg-Cl 
(Ethyl magnesium chloride) 


re Aqueous KOH CH, —CH, —Cl+ KOH—** > CH, —CH, —OH+KEl 


fi (b) RI> RBr> RCI 


Bondenergy 
|r (b) Tetracthyl lead 
(b) 2 


ee (b) Ethylene oxide 


Reactivity « 


R-I/has least bond energy (208kJmol"' )and R-Cl has maximumibond 
energy (346 kJ mol’) 


f@Nact CH — OH + Na@l—> No reaction 


4C,H,Br+ Na,Pb—>(C,H,), Pb+ 4NaBr 
Tetraetyl lead 
Br 


Za 
(ii) CH,— CH 
~ 


(i) Ge = Gh 
Br Br 
Due to bulky group base cannot easily attack on it so in first step it converts — 


on 
(c) Bulky ‘group on carb ‘in carbocation so OH can easily attack on it in second step. 


atom attached to halogen 
atom 
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= i k on it so in first step it convesa> 4 — a EEE = not.a nucleophile. 
12. ichi Due to bulky group base cannot easily attac ‘ nvers)\ | a) Elininats = — . < 4 
Ea Sree inaance in carbocation so OH’ can easily attack on it In second step. 4 (a) on or Ere action CH, — CH, - Cl+ KOH 5 CH, =CH, +H,0+KCl 
Due to large size f iodine polarizability effect is high and intermolecular g j14, |) Nucleophite OH" +CH, - Gl—>CH,OH+. Cr a 
= a i . . ~ ~s 
forces are strong. 15. (d) Basic and negatively. NH3, OH’, Br, Gli etc. The i i | 
——— - , » Br, Cl’ etc. They can give electron so they are Lewis base. 
: (d) Neo hexylchloride Cl is attached that carbon which is directly attached.with one C. ! eee a A 5 | | 
A [@Sodum i ICH. —Cl + 2Na—*> CH, — CH, + 2NaCl 4 [16 | @ NEG | cannot depart from its compound so it is pogr leaving group. wes | 
16. (a) DDT | Dichlorodiphenyltrichlc_sethane :. 11. | @) ra Itiis good leaving group due to. low bond energy (228 kJmol") |g 
a ACT | } (b) Opposite side of leaving Due'to repulsion, it attacks from the side which is opposite to the leaving ‘ 
a | Reactivity « ——— |.grou _proup. 
| bond strength : ri [@aliane g 
| Greater bond strength lesser will be reactivity and vice versa. 7 —| ai Th HCH SCl+2n+Wi+Cr—>CH,+Znc, 
Samer | ; 0. oth aan 1) 
18. (b) SOCI; in presence of | CH, -CH, -OH +SOCI, "> CH, - CH, -Cl+HC1+SO0, . |? @) (CH, ), Pb Tetramethyl lead 
pyridine solvent | It is best method because SO. and HCI gases can easily remove. @3H,), Pb Tetraethyl lead 
19. (d) Br™ {t leaves fiom alkylhalide easily and.bears negative charge so it is good 21. (a) Alcohol Grignard reagent’ - Primary Alcohol 
leaving group and nucleophile. Grignard reagent! ———> _— Secondary Alcohol 
20. (c) Diethy] ether Both dimethyl ether and ethylmethy! ether are gases while diethylether is / m2. (b) Ter-Alcohol - Sa reagent = Tertia ae on = 
liquid at room temperature. 0 Whe ae & Re Sn Ke NG yet 
Ts aaa | GT : ae TE yiae 5 weve CH;-CH=—-Mg—Br+ —C=O ——+ CH,—C— OMgBr ——> CH,— C—OH + Mg °- 
21. (b) Nucleophilic substitution In this reaction CN’ (nucleophile) replace the bromide ion (Br) so itis Ethyimagnesium bromide E&Y Va 7 \ 
nucleophilic substitution. : paoreees CHs=Cr 
Sr opancne 
22. (a) CH, Ether 23. (b) Lewis base : 
CH,— Mg — Br + CH— CH,— OH : = - — - —. 
24. (d) Poor leaving group It is strong nucleophile and cannot easily depart with unshared pair of* 
electron. : 
, dditional MCQ’s| : ; a. } (c) Carbocation HiC=x._ — > HiCaxt i 3 
= Se —__--—_ 26. | (6) Ether ; 2CH,Cl+2Na—"“=> CH, =CH, +2NaCl . iAR 
ON, ATISTCE Sra gehen Reason} a 
(a) S, Reaction | CH, -Cl+OH* —>CH, -OH+Cr : 
2. (a) Substrate molecule CH, -Cl+OH™ — > CH,OH+CI- 
N (Substrate molecule) 
3. | (a) C-F | It is very strong and have short bond length due to small size of Flourine. : 
= rae Ps = = ———————————— 
4. | (b) Strong bond C —F bond is strong bond and have high bond energy (467 kJ mol ') 1, What are primary, secondary and tertiary alkyl halides? Give one example in each case._(Mtn 12, Grw 09) 
5. (2) Partial positive 5 CaaS | 


SF re 8 5- 
R—Gle IGH* -CH,-Cé 
Duc to’high electronegativity of X, C bears partialpositive charge. 
CH, -CH, - 


AnsaerimaryAlkyllHalides . 
“Those alkyl halides in which halogen atom is attached with a carbon atom 
which is further attached with.one or no carbon'atom are called primary alkyl . = 


| (c) Ethoxide ion 


O” = Two C-atoms and negative charge on oxygen. 


halides.” 
(c) -— OH group 3CH,OH + PCI, 3CH,C]+H.PO Examples: ~~ CH;—Cl €H;—CH;—Cl - CH;—CH,— CH;— Cl 
; wie Chloromethane _ GChloroethane 1-Choropropane 


C,H,OH + PCl;,—>C,H,Cl+POCI, #HCI 
(a) C,H,,,,X | Ifn = 1 CH3X (halomethane)n = 2 C3Hs;X (Haloethane) 


(a) Alcohols : 


2EcondanvAlkyl|Halides 
“Those alky 
which jis further attache 
alkyl halides.” 


1 halides in which halogen atom is attached with a carbon atom - 
dito two other carbon atoms directly are called ’sécondary 


CH,OH+HC] —@25€H,Cl+H,0 


Heat 


CH,OH +SOCI, —22#*_5 CHJG1+S0, + HCI 


}10. [(ayTwo |) Bond entiny | (ii) Bond polarity oe Gi 
CH,OH ; CH—Cl . *H—GH— 
RCH —CHN@Zn — >. HC=CH=R + Znx, Gh GH>=CH—CH;-CH, 
3 


x x 2 - Chlorobutane 


2 - Chloropropane 


ae (c) Alkene 
(Cea AGT 


“Those alkyl halides in whic) halogen ate™ is attached to a carbon atom which is 


-- yn atoms directly are called tertiary alkyl halides.” 


further attached to three ca 
Example: 
CH 
| 
CH =— C—C) 
| 
CH, 
2-Chloro-2-methyipropang 
2: Write IUPAC names of CBr, and CHC. (LHR 09) 
levies] 7 Be 
MoleculagrormUlaiamnS conte neon one MUPAGNane Common|Name} 


Br 


Tetrabromomethane | Carbon tetrabromide 


Trichloromethane Chloroform 


3. Give two preparation methods of alkyl halides from alcohols. 


(LHR‘09) 


Ethyl halide 
CH,CHy OH + HC] 2 5CH,CH-CI+H,0 


Ethyl chloride 


Phosphorus trihalides or phosphorus pentahalides react with alcohols to replace -OH group by a halo group. 
3CH,; —CH, - OH + PBr, —+>3CH, -CH, - Br+ H,PO, 
CH, —CH, -OH + PC], —>CH, -CH, —Cl+ POCI, + H@l 


neg EEE ———————————— ae 
4, How will you prepare alkyl halide when alcohol reacts with thionyl chloride in pyridine?, Why this method 
is regarded as best method of preparation.of alkyl halide? ~ \(Grw 10) 


Alcohols react with thionyl chloride in pyridine as a solvent to give alkyl chlorides. ’ 
ROH +SOCI, = »R =Cl-4S0, + [ICI 
CH.CHyOH +SOCI,—""" CH,CH-C1+SO,PHCI 


Ethyl chloride 
Best Method: 
This method is especially useful since the by-products (HCI. $O,) are gases, which escape leaving behind the pure 
product ; 


— Chapter 10 (Alkyl Halites) 


Scholar’s CHEMISTRY — xIT (Objective) 


v 


5. Name two factors which govern reactivity of R—X bond. Explain any one. 
AnsiReactivity/of/AlkyllHalides 

There are two main factors which 

(i) C—X Bond energy 
Bond Energy: | 

Smaller the bond energy, 
strength of the bonds shows that 
most reactive one while fluoro com 
of alkyl halides should be 


govern the reactivity of R — X bond. These are: 


= Bond Energy 
(ii) C—X Bond polarity - 


(kJ/mole) 


greater will be the reactivity of a bond and vice versa. The 
iodo compounds (syith the weakest bonds) would be the 
pounds will/be the least reactive. So the order of reactivity 


R—I>R—Br>R=Cl>R—F . 


6. Why alkyl halides are more reactive than alkanes? (Grw 12) 


Halides‘areimorejreactiveithan/Alkanes 
The reactivity of a compound depends upon its . - 

(i) Bond polarity: A polar bond is more reactive than a non-polar bond. 

(ii) Bond energy: A bond having low energy is reactive than having high energy. : 
In alkyl halides, the €C =X bond is polar and have low bond energy. As a result, alkyl halides are reactive compounds. 


On the other hand, in alkanes the € — H and G —C bonds are non-polar and have'high bond energy. Thatis why 
alkanes are less reactive compounds and are called:paraffins. 


(a)'Nucleophile (b) Leaving Group (Rwp 10) 


© Nucleophile means nucleus loving. 

It has an unshared electron pair available for bonding. 

In.most cases it is'basic in character. 

It may be negatively charged or neutral. 

Examples of Nucleophiles: 
| C3HsO7_|'Ethoxideion Br _[ Bromideion | 
[Or [Wate flodidevoms | 
EN Hj | PAT i110) 2000p a ee | RE | RE 


o Oo 9° 


[Giesvine\Groun 
© Leaving group (L) is also a nucleophile. . 
© It is called leaving group because it departs with an unshared pair of electrons. 
© If we wish a Sy reaction to proceed in the forward direction the incoming nucleophile must be stronger than the 
departing one. : ; 
Examples: 


Good|eaving Group 
&\Good nucleophile} 


I (lodide ion) 


Poor, Leaving 
Groups 


OH, OR, NH; 


Differentiate between electrophile and nucleophile. = 


iz Good Leaving 
Groups 


ci, Br, 1, HSO; 


Electrophile means clectron|loving. 
: /Positively charged ions are electrophiles 
e.g. H',Cl’, Br’, NH;,H,C” ete. 


’ 


. whe ees OS AEMAY I Matdasy 
Ris oF $cc) 
3 ; - ui 


| molecules in which central atom have lone 3. Neutral molecules having central atom which js | 
ues deficient in electrons 
e.g. BF,,BeCl,,AICI,, ZnCl, etc. » 


| 4. Lewis acids are usually electrophiles, 


15. Molecules in which central atom has partial positive 
’ charge (5° ) act as electrophile. 


N 
pair of electrons e.g. PCl,,PH,,SO,,N4, ete. 


Lewis bases are usually nucleo hikes. 

5. Molecules havisg 2—electrons (localized or 

delocalized) act as nucleophiles 
e.g. ethene, benzene ete. 


() C,H,Br + KOH), -—-> C)H,OH + KBr 
‘(Ethy! bromide) 
(ii) | CH, -CH, -Br+CH,COO"Na’ ——+ CH,COOC,H, + NaBr 
(Ethyl bromide) : 


(Zthanol} 


(Ethylacetate) 
Se 
| (Grw 08) 
SSS VO0808—“Ole———— SS 


10. What is Sx2 reaction? Give one example. 


MSS OREO: aE 
“The nucleophilic substitution reaction mechanism in which breaking of C — X bond and the formation of 
C—Nu bond occur simultancously in one step is called $x2 reaction.” 

Example:- 

C,H,Br + KOH,,) —>C)H,OH+KBr ; 

SS NN888—=« — 

(Rwp 10) 


11. Explain mechanism of Syi reaction. 


AbsaivechanismlonsmiReaction 
First Step: 


CH; CH, CH, 
| Slow ea 
CH;—-C—Cl] ~™~Polar Solvent C +cr! 
5 "| 
’ CH; -CH, 
(Carbecation) 
Second Step: : : 
o . CH 
HC. CH, “ z 
DEIN Z eae 
i + oH 5 cH—¢—on 
Coe CH, 
Carbocation — . Product 


© The mechanism is called unimolecular (molecularity is one) bec 


ause only one molecule takes part in the rate 
determining step. i 


6 A 
° Kinetic study of reaction shows 1! order reaction. Rate = k [Alkyl halide] 


17. Explain mechanism of Sy2 reaction. 


(Rwp 10). - 


H oH 
H H 
z—NalVs oN KZ - Us 
of + Het Br—> HO cB S HOwG —HP + By 
HZ | Nu 


: H ; ; 
Transition state Inverted molecule Leaving group 


. 2 Usually rimary alkyl halides follow -E2 mechanism. -' 


Scholar’s CHEMISTRY — XII (Objective) 


2 It is a single step mechanism. The extent ofibond 


formation is equal to the extent of bond break 
o There is 100% inversion of confi a 


guration from alkyl halide into the-product molecule. : 
o It is a bimolecular reaction as two molecules ive. substrate and aitacking nucleophile take part in the rate determining 
step. . 


o Kinetic study of reaction shows 2n 


“ order reaction. Rate = k [substrate] [attacking nucleophile] 
Usuall : 


rimaty alkyl halides follow Sy2 mechanism, 


13. Give mechanism of E] reaction. (Rwp 09)(LHR 12) y 
= y 
First Step: | E aang : f 
CH; : 
y hy, CH; (CH, » 
CH;— C — @] Polar Solvent C +¢)! 
She as 
CHj CH, 
% ~ : (Corbocation) | 
Second Step: 
6 
INE e 
6 
GH+HoGkG fast, H.C =€ +-H,0 
Ise] 
H GH, CH, 


° It is a two steps mechanism. The first step is the rate—determining step. 


o The mechanism is called unimolecular (molecularity is onc) bécause only one molecule takes part.in the rate 
determining stép. , . . 


° Kinetic study of reaction shows 1* order reaction. Rate = k [Alkyl halide] 

o_Tertiary alkyl halides when attacked bya nucleophile always follow El mechanism. 

14. Discuss E2 mechanism. 

echanismlofiE2!Reaction - 5 ; 

“One step elimination ‘reaction in which both the atoms or groups leave 
simultaneously is called E2 reaction”. ; 


Example: 


H.C —CH, + KOH > HC =CH, + KBr + H,0 
| * 
B 


H 


_ Ethene =~ 


r 


[Os 
H .H - HA se. 

° Single step reaction which is slow and rate determining step with the rate transition! state. % 

° Bimolecular reaction as two molecules are taking part in the rate determining step. Rate = k{alky] halide] [base] 

- : 


; Nps = = and an 
Chemical kinetics shows that itis 2™ order reaction: 


1S. How tetraethyl lead can be prepared from an.alkylihalide? (D.G Khan 09) 


Gparationiofitetraethy/lLead iy ie Lea Be Sie iy Safle 
Ethyl cares Seen sodium lead alloy giving tetraethy] UST This compound is: an important anti-knock 
agent and is used in gasoline. : : 


> 


. 


| : a 
|4Na.Pb——>(CH,CH, ), Pb + 4NaC t 
BCH, cu: £ as ( Tetraethyl lead (TEL) * 


Ty; Sees: ae vert C;H<Cl to n-Butane? (Fsd 10) 


“A reaction in which alkyl halides are converted into alkanes by treating with 
sodium metal in ether is called Wurtz Synthesis.” 


2R-X + 2Na —> R-R+ 2NaX 
Alkyl halide Alkane - 
This reaction is particularly useful for preparation of symmetrical alkanes. 
Conversion of C2HsCl to n-Butane: 
CH, -CH, -Cl+2Na+Cl-CH, -CH, 


Ether >CH, -CH, —CH, -CH, + 2NaCl 


n — Butane 


— 
~) 


How will you prepare tetramethyl lead? Give use of tetramethyl lead and tetracthyl lead. 
Prepurationofaetramethyilledd| 
Methylchloride reacts with sodium lead alloy giving tetramethyl lead. 
4CH,CI+ Na,Pb—+(CH,), Pb +4NaCl 


Tetramethyl lead 


alt 


U: . of tetramethyl lead-and tetraethyl lead: 
These compounds are important anti, — knocking agents and are used in gasoline. i 
(D.G Khan 09) 


S809 — 
RsaGHenaLcisinearent 


s. What are Grignard’s reagents? Give example. 


Grignard reagents (RMgX) are derivatives of alkyl halides belonging to class of organo-metallic compounas 
© Grignard reagent was first prepared by Victor Grignard in 1900. 


o These reagents are so important in organic chemistry that almost all the classes of organic compounds can be prepared 
from them. 


Example: 
CH3MgBr (Methylmagnesiumbromide) 
CH,CH,MgBr (Ethyl magnesiumbromide) 


19, Write two methods of preparation of Grignard Reagents. 

ANsageanarationimethodsiof 

{i) When ethylbromide is treated with magnesium metal in the presence of dry ether, ethylmagnesium bromide is formed: 
CH, - CH, - Br+Mg—"“-» CH, -CH, -Mg-Br 


Ethy Imagnesiumbromide 


(ii) When methylbromide is treated with magnesium metal in the presence of dry SHS, methylmagnesium bromide Is 
formed. 


‘(Rwp 09) 


CH, - Br+ Mg—““> CH, -Mg-Br 
Methylmagnesiumbromide 
ee EE 
20. Why dry ether is necessary for preparation of Grignard Reagent? 
Se —eaeaaeaaaooooooaoa®a=®@=®qQoo0D9S ae 
ianseiinoe tan CeO nD RVEther 
Grignard reagents are much reactive class of organic compounds due to. *C — Mg™ bond polarity. They 
immediately react with moisture or any impurity (alcohlic contents) and decomposed into alkanes. Since ether 1s 
an inert solvent, therefore during the preparation of Grignagd reagents ether must be absolutely dry and pure: 


R°* —X* +Vig—teer >R = Mg-X 


trey eS tive 


21. Using ethyl bromide as starting material how would 


ou pr ‘i oun ay 
inorganic reagents and necessary conditions, you prepare the following compounds? Give also the 


(a). Ethane (b) Ethene (Fsd 09) 
"conversion Nofleth yllBromidelinto 


(a) Ethane: 
Ethyl bromide when react with Zn dust in the presence of halogen’acid forms ethanc. 
CH,CH,Br+ Zn +H’ + Bro —> CH, - CH, + ZnBr, 


Ethane 
(b) Ethene: 


Ethyl bromide reacts with KOH in the presence of alcohol to form ethene (dchydronalogenstion), 
CH;CH, Br +KOH—““"_ H.€ = CH, +KBr+H,0 
Ethene 


22.  Whatare two applications of Grind reagent? 
pplicationsiofiGrignardis\h 


Grignard’s reagent is so reactive that almost all the classes of organic ‘commpourilsi can be prepared from them: 
(i) Grignard reagent reacts with water, alcohol and ammonia to form alkanes. 


(Rwp 07) 


=. Br 
Aa 
CH= CH—Mg—Br+H—-OH M2 CH=CH, + Mg 


\ 
Ethane OH 


Ethyimagnesium bromide 
Water 


S Eth 7B 
CH@CH—Mg—Br+ H—NH, =< CH,—CH, + Mg 


Ethylmagnesium bromide Ethane NH, 
Ammonia 
(ii) Grignard’s reagent roAbts with aldehydes and ketones to form:monohydric alcohols 
H 


a WN \ oy: Ne per 
CH—CH=Mg—Br + ye=0 ene, yo = GMgBrtt2> H—-G—OH+Mg~ 
Ethylmagnesium bromide py ING; CH-— CH, CH;—-CH; Nou 


Methanat 1-Propanol (Primary alcohol) 


(Sgr 09) 


eee eE—EEE 
23. What type of products obtained when Grignard’s reagent reacts with: 
(a) Water (b) Ethyl alcohol 
AnsdReactionsiofiGrignard|Reagentwith 
(a) Water: 
a } Br 
CH= CH=Mg—8r+ H-OH = CH,—CH, + Mg” 
‘a Ethylmagnesium bromide Water Ethane OH 
(b) Ethyl alcohol ae 
Se _Ether as 7 
CH;- CHoMGeern CH, —cl. 0) H ——> CH,— CH, + Mg 
Ethylmagnesium bromude Ethane OGH,CH, 


24, Write down the reaction of Grignard reagentiwith CO). (Spr.09),. 


ReactionlofiGrignard Reagentiwith co} 
Grignard reagent reacts with CO> to form carboxylic acid. 
ee: 


Br 
H Koy 
Ether —cr— + 
CH—CH= Mg—Br + 6=Cc=0—=> ‘O= Cc OMgBr——> o= Sai ‘OH ie 
Ethylmagnesium bromude CH, GH, Per: 
7 Carbon dioxide | 
CH, CH, os 


Propanorc acid 


181 


Cnapter 1U (yl Halides), 


Scholar’s CHEMISTRY — XII (Objective) 


(a) CH;CHO: 


) 
H Be EN Ze | 
= 5 Ses einer HO. CH—C—OH+ +Mg 
CH;- CH—Mg—Br + Gi > CH; ie OMgBr anes eA NS Ee. ; ALCOHOLS, PHENOLS ; | 
Etnylmagnesium bromide CH, CH— CH, P = Te . 
Ethanal . 2-Butanol (Secondary alcohol) __—___——— = AND ETHERS / ; vy 
(b) CH,COCH, : a : cba 
CH, CH, 3 Br- : a 
Er Ether \ = + HO SS = | os ; 
CH>- CH;-Mg—Br+ C=O ==> cigs OMgBr ——> CH, yz OH + BR } 
Ethyimagnesium bromide Gi CH—CH, CH;—CH, OH i 
Propanone ; 2-Methyl-2-butanol (Tertiary alcohol) ; 
26. How does ethyl bromide react with: (i) Aqueous KOH (ii) Alcoholic KOH Qi. _ Fillin the blanks. 
Ans R fet omideiwith . , a e. : . = 
a eae hyjiBromideiwith (i). "Primary, secondary and tertiary alcohols can be identified by test. - 
; os 
Ethyl bromide (CH,CH,Br) reacts with aguean KOH to form ethylalcohol (Sn2 reaction). (ii). Oxidation of < alcohols give ketones. ‘ 
\ (iii), Alcohols on heating with give alkenes at high temperature. 
C,H,Br + KOH(,.) —> C;H,OH + KBr : 5 (iv). Alcohols have ____ boiling points than ethers due to stronger hydrogen bonding. 
(ii) Alcoholic KOH: r he (v). Williamson's synthesis is'used to prepare 
Ethyl bromide reacts with KOH in ‘the presence of alcohol to give ethene (E2 reaction). ; ; (vi). is also called wood spirit. 
CH,CH,Br + KOH" > H.C = CH, + KBr + H,O aa ' (vii). Carbolic acid is the other name of 
Ethene YN . (viii). Primary, secondary and tertiary alcohols can be prepared by reacting Grignard reagent with ___. | 
2 Pils How tie nature of alkyl group changes when alkyl halide i is converted to Grignard reagent? kx). Bicol at —— react 19, peales ESIETS: ; : } 
Wreaiasec ti Aha | TI <icocaa ©. > SS (x) _____ is used as anti- freezing agent in automobile radiator. . 
AnsAGhangelonNaturelonAlkyHalidelwhenlit : (xi). The process of conversion of starch into alcohol with the help fin micro — organisms is called ____ 
Alkyl halide ue with magnesiun) in dry ether. (alcoho! free, moisture free), it gives Grignard? S reagents a 
(xii). Ketones on reduction give ____ alcohols. 


CH, CH, Br+ Mg 22s» \CH, CH, .MgBr 
In alkyl halide, carbon atom is attached with halogen atom: which j is more electronegative than carbon. So, carbon 
bears a partial positive charge and acts as an electrophiilic. centre. It is available for nucleophilic attack. 
While in Grignard reagent, magnesium metal which is more’ ‘eléctropositive due to which carbon bears:a 
partial negative charge and acts as a nucleophilic:centre. This: ‘carbon f {s available for electrophilic centre. 
a a a SS ClC(—CC 
28. Grignard reagents are so reactive organic compounds. Justify: | 5. 


AnsaReactivityionGripnardiReapen 
Grignard reagents are much reactive than most of the organic compounds. The reactivity/is due to the nature of 
C —Mg bond which is highly polar. ° i 


_ CH, -H,C* -Mg* -xX* 
Magnesium is more electropositive (E.N = 1.2) than carbon (E. N=2. 5) and the C—Mg bond though covalent is Q2. Indicate True or. false. 


highly polar, giving alkyl carbon the partial negative charge, This negative charge.is an unusual character which 
makes the alkyl groups highly reactive towards electrophilic centers. 


Answer Key. 


Oi k= LOE 
Gi) 

@) a 
| (wii) i el (aid, 
(a) @) 
Fermentation 


Icohol and 5% ethyl! alcohol. 


(i). Methylated spirit contains 95% methyl a 

(ii). Ethyl alcohol is a very good anti-freezing agent. 

Fee (iii). Methanol is also called wood spirit: 

(iv). Only 14% ethyl alc 

(v). Ethers do not show hydrogen bonding. q 
(vi). Alcohols are more acidic than phenols. : ; 
(vii). Phenol is more soluble in water 


ohol can be prepared by fermentation. 


than lower.alcohols. ; a | 


ae 
J RL? 2 


EE 


(viii). Alcohols are more basic than ethers. 
(ix). Ethers have higher boiling point than alcohols and phenols. 
(x). Methanol and ethanol can be distinguished by iodoform test. 


(ii) | True | vy [Tne [& T 
(viii) False | (ix) | False | (x) 


Answer Key. 


(ii) | False 


(vii) | False 


(vi) | False 


Q3. Multiple Choice Questions. Encirele the correct answer. 


(i). | Which compound shows hydrogen bonding? 


(a) CoH, (b) CoHsCl (c) Chy-O-CH, (d) C}H,0H 
(ii). Which compound show maximum hydrogen bonding with water? 
(a) CH;0H (b) CxH;OH (c) CH;-O-CH; (d) CoH;OH 


(iii).- Which compound is more soluble in water? 
(a) C,Hs;OH (b) CoHsOH (¢) CH3COCH, 
(iv). Which compound will have the maximum repulsion with H,O? 
(a) CoH (b) C2H,OH (c) CHyCH CILOH 
(v). Ethanol can be converted into ethanoic acid hy 
(a) Hydrogenation (b) Hydration 
(vi). Which enzyme is not involved in fermentation of starch? 
(a) Diastase (b) Zymase 
(vii). Which compound is called a universal solvent? 
(a) H.0 (b) CH;OH 
(viii). Methyl alcohol is not used. 
(a) as a solvent 
(c) as a substitute for petrol 
(ix). Rectified spirit contains alcohol about 
(a) 80% (b) 85% 
(x). According to Lewis concept ethers behave as. 
(a) Acid (b) Base 


Solved Exercise MCQ’s| 
ne 


ONNON Answerd 
(i). (d) C,H,OH 


(d) n- Hexanol 

(d) CH; — 0 — CH; 
(ce) Oxidation ()) Fermentation 
(c) Urease (d) Invertase 
(c) CoHsOH (d) CH;—O—CH, 


(b) as an anti- freezing agent 
(d) for denaturing of ethyl alcohol 
(c) 90% (d) 95% 


(c) Acid as well as base (d) None of them 


Reason 


Image Structure 


Due to hydrogen bonding with HO it is soluble in water: 


Image Structure 


Benzene is non-polar while H20 is polar so C,H, (benzene) is insoluble in 
water. 


K,Cr.O- 


Bc CHLCHO—BBS.cH .CooH 


C;H,OH +[0] 
(Ethanol) 


(Ethanoicacid) 


Scholars VES Pink — A (Objective) 


cai 


(c) Urease 2(€,H,0,), +nH,O—“* 5 n@,,H,,0,, 
€,,H;,0,, + H,O—=> 2€,H,,0, 


Zymase 


C,H,,0, “> 2€,H,OH +2€0, 


Water dissolves almost all compounds except some organic compounds soit 
is a\universal'solvent. — : 


It'is used/as solvent, as.an antifreezing agent-and a 


Iso for denaturating of 
ethylalcohol. p 


(c) As a'substitute for petrol |’ 


OREM Rectified spirit is an azeotropic mixture. 
b) Base 


Phenol-formaldechyde resin is called ; (D.G Khan:2008) 
(a) Bakelite (b) Teflon (() Orlon (d) Terylene 
Carbon atom in dimethylether is A fie ; ae (D.G Khan 2009) 
(a) sp-hybridized (b) sp’-hybridized (c) sp’- hybridize . ‘None ; 
Methanol is also called 3! (D.G Khan 2009) 
(a) Wood spirit (b) Methylated spirit (c) Rectified spirit (d) AbSolute alcohol 
According to Lewis concept ethers are ( (D.G Khan 2010) 
(a) Acids (b) Bases (c) Acids as well as bases (d) Neither acids nor:bases 
Which of the following reagent will replace -OH group of alcohol by a halogen atom 
(a) HOCI (b) Br2 (c) SOCI, (d) Ip si 
Which of the following possess higher boiling point? : (wp )) 
(a) Methanol (b) Ethanol (9) Methylchloride (d) Glycol 
Tertiary alcohol is obtained by treating Grignard reagent with (Rwp 2010) 
(a) HCHO - (b) CH\CHO (c) CH\COCH; (d) CO; 
Alcohol obtained by fermentation never exceeds (Fsd 2008) — (Lhr 09) ) — (Grw 12) 
(a) 14% ‘(b) 10% (c) 16% (d) 95% _ Sn 
Rectified spirit contains alcohol about ip (Fsd 2009) (Srg )) 
(a) 80% (b) 85% (c) 90% (d) 95% ce 
Ethanol and methanol! can be distinguished by ies Bn ( ) 
; (a)ilodsformten (b) Lucas test (c) Benedict's test (d) Tollen’s test RabNIO) 
i for. fermentation is s 
ApS | GSE (c) 20-30°C eens 
= ion in the presence of'enzymes . s 
NOES ee et a 5 (b) Diastase and maltase 
(a) invertase ah sia (d) Lactase and amylase 
Oey mS eae tion of starch? (Sgr 2009) 


Which enzyme is not involved in fermenta 

(a) Diastase (b) Zymase 

Methyl alcohol is not used 

(4) Aas a solvent 

(c) Asa substitute for petrol ero 
i ind is called universal solvent: 

Which compoun (b) CHOH 


a) H,O : 5 
Conan showing maximum repulsion with HO is 


(a) CoH Oe 


(c) Urease (d) Invertase 

(Grw 2008) 
(b) As an antifreezing agent 
(d)-For denaturing of ethyl alcohol rs 

(Grw 2009) —(Lhr 12) 

(d) GH; — O — GH; 

(Grw 2010) 
(c) CH,CH,CH,OH (d) CH,OGH, 


(c) C:H;OH 


4 “ee - Chapter 11 (Alcohols, Phenols & 
184 
17. Which liquid is called wood spirit? (c) CH,COOH (d) CH, -0-GNh a) 

= (a) CH,OH (ke OH : (Lar 2010 
18: : GEG i re) ar ar (c) CH;COCH; ~ (d) n—hexanol : y 

a 3 (0) Corts 3 
19. Micthanol can be prepared from hydrogenation of ERIGEO (4) CHYCHO (Lhr 2011) 
(a) CH;CN (b) CH;Br 
20. The compound which is more soluble in water. (Fsd 2012) 
(a) CsH;OH (b) CH;OH (c) CsHi30H (d) C7HisOH 
21 Order of reactivity of alcohols when C — O bond breaks is: (Lhr 2012) 
(a) Tertiary alcoho!s > Secondary alcohols > Primary alcohols 
(b) Primary alcohols > Secondary alcohols > Tertiary alcohols 
(c) Secondary alcohols > Primary alcohols > Tertiary alcohols 
(d) Tertiary alcohols > Primary alcohols > Secondary alcohols 
</ ean fi {iV (CON 
| amity) lost COs | 
1. Which of the following tests is used to distinguish pri, sec and ter alcohols: 
(a) Baeyer’s test (b) Lucas test 
(c) Tollen’s reagent test (d) Schiff's reagent test : 
2. Consider the following structure CH; OACH OHCH; OH correct name of the above structure is 
(a) ethylene glycol : (b) propylene glycol 
(c) glycerol (d) ter.propyl glycol 
3. Which of the following tests is used to distinguish between methyl alcohol and ethyl alcohol 
(a) Fehling’s solution test (b) Br2/H20 test 
(c) Tollen’s reagent test (d) Iodoform test. 
4. Which of the following is the most reactive aleohol when bond is to be broken between C- O 
(a) CH, -CH, —CH, +CH, -OH (b) CH, -CH, -CH, -OH 
CH, -CH-CH, 
) : ie 2 (d) (CH,), COH 
5. Absolute alcohol may be obtained from rectified spirit by the use of 
(a) Calcium chloride —(b) Mg (c) Benzene (d) CaO 
6. Ethers are stored in brown bottles. This is because on exposure to air and light ethers aré converted fo 
(a) Peroxides : (b) Oxonium ions (c) Ozonides (d) Electrophiles 
Ue Williamson’s synthesis is used to prepare: 
(a) Acetone (b) Ethers (c) PVC (d) Bakelite 
8. An industrial method of preparation of methanol is: 
(a) Catalytic reduction of carbon mononide in presence of ZnO and Cr30,; 
(b) By reacting methane with steam at 900°C with a nickel catalyst 
(c) By reducing formaldehyde with lithium aluminium hydride 
< (d) By reacting formaldehyde with aqueous sodium hydroxide Solution 
9. The highest boiling point stand for: : 
(a) Primary alcohols —_(b) Secondary alcohols (c) Tertiary alcohols — (d) None 
10. Diethylether may behave as: 
a (a) Lewis acid _ (b) Lewis base (c) Oxidizing agent (d) Reducing agent 


In cold countries ethylene glycol is added in the w: 
(a) Lowering in freezing point 


M) 


ater in the radiators of cars during winters. This result 12 
(b) Reducing the viscosity 


re 
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_(a) Primary alcohols (b) Secondary alcohols 


(c) Reducing the specific heat 


When CH; MgBr is made to react with acctone and the addition product is hydrolysed we get: 


(c) Tertiary alcohols (d) An aldehyde 


| Ethyl! alcohol on oxidation with K2€r30; gives: 
(a) Formic acid _ (b)\ Formaldehyde (c) Acetic acid (d) Acetaldehyde 
Which of the following alcoholiis least soluble in water 
(a)CH,OH (b) CH;CH;CH;0H (c) CH;CH;OH (d) CH;CH;CH;CH;0H 
Alcohols may behave as: : 
(a) Bronsted Acid (b) Oxidizingagent (c) Lewis base (d) Reducing agent 
A plastic bakelite is a compound of HCHO with: ° 
(a) Benzene (b) Phenol : (c) Ammonia (d) Hydrocarbon 
100% pure ethyl alcoholis known as: : 
(a) Power alcohol (b) Methylated spirit, ° :  (¢) Absolute alcohol _(d) Rectified alcohol 
Which of the following typeof alcoliol is more reactive when bond is to be broken between 0-H 
(a) CH,OH (b) CH;-CH;-©-CH,-CH, —(c) CH,;CHOH (d) (CH3);COH 
Which of the following tests indicate the presence of -OH group ees 
(a) Action of sodium) (b) Acylation (c) Action of'PCls (d) All of the above 
Germinated barley, called malt, is source of enzyme: 
(a) Zymase (b) Maltase 1 (c) /Diastase (d) Invertase 
Which alcohol is more acidic . 
(a) t-butyl alcohol (6) Ethyl alcohol (c) Methyl alcohol (d) Isopropyl alcohol 


INCOk” nal 
tl IMCQs Saal 


ey Det Se == 


The formula (CH); COH having IUPAC name : 


(a))2= Methyl — 2- propanol (b) Ter-buty! alcohol 

(c) Both a and b (d) 2- butanol 

For denaturing of alcohol a small quantity of ____ may be added: 

(a) Acetone (b) Pyridine (c) Water (d) Both a and'b 
Picric acid isa which behaves like an acid: 

(a) Ether (b) Alcohol (c) Alkane (d) None ci these 
The solubility of alcohols is due to: . 

(a) Hydrogen bonding (b) Covalent bond 

(c) Coordinate covalent bond (d) Dipole — dipole forces 


The order of reactivity of alcohols when O-H bond breaks: 


~-(a) Tertiary alcohol > Secondary alcohol > Primary alcohol 


(b) Primary alcohol’> Secondary alcohol > Tertiary alcobel 
(c) CH,OH > Primary alcohol > Secondary alcohol > Tertiary alcohol 
(d) None of these 


If a nucleophile attacks, then it is__ bond which breaks: 


(a) C—O bond (b) O=Hibond (c) €C— € bond (d) H—H'bond 
itis i ks: 
i then it is bond which'brea 
an CE er Q-H bond (c) €-— € bond (d) H-H bond 
—@ bon . 
Phenols can undergo reactions easily : 


(a) Nucleophilic substitution (b) Electrophilic substitution 
4) Nucleophilic su 


(d) Making. water a better conductor of electric 


186 
(c) Electrophilic addition (d) Nucleophilic addition 
9. Phenol is acidic in nature because of: at = & 
(a)-OH group ~ (b) Benzene ring (c) Hydrogen bond (d) Stability of phenoxide ign | 
10. Relative acidic strength of alcohol, phenol, carboxylic acid and H,0 is in the order: wa 
(a) Phenol > alcohol > water > carboxylic acid : (b) Carboxylic acid > phenol > water > alcoho] 4 
(c) Alcohol > water > pheno] > carboxylic acid (d) All are correct fi 
11, Which of the following statement is true about phenols‘ a c= ci een Sets aS VG ape x at 
(a) It turns blue litmus paper red’ (b) It evolves CO; from carbonates ° a Bing, « ae oe * CHT C= OMg8r ——+ Cio OH + Mae 
(c) It readily dissolves in alkalies (d) Both b and c. fo oye eee oe 
| : - 2-Meth/-2-butanol (Tertiary a ) : 
12. Hydrogenation of phenol gives : ' § Th it exceeds 14% the enzymes become inactive due to changesin pH of 
(a) Cyclohexanol (b) Cyclohexene (c) Cyclohexane (d) Benzene i solution. . 
13. Which of the following statement is true about ethers: ? eccuTed Sp lmusat azcolropicimixture) 
(a) Ethers are less volatile and high boiling liquids (b) Ethers are fairly soluble in water . i! OH,OH (Methanol) does not react with alkaline iodine while 
(c) Ethers are acidic in nature (d) Ethers are volatile and low boiling liquids : CH CH, OH give yellow coloured crystals. 
14. Common name of 2, 3-Dihydroxybutane -1, 4 - dioic acid is: i The optimum temperature for fermentation is 27°C. 
(a) Citric acid - (b) Tartaric acid (c) Ascorbic acid (d) Lactic acid C\,H),0,, + H,O—“* > C,H,,0, +C€,H),0, 
u . . . oy 
15. ae ee of 2- Hydroxy propanoic acid is: E (Molasses) (Glucose) (Fructose) 
a) Citric aci (b) Tartaric acid (c) Ascorbic acid (d) Lactic acid 2 
2(C,H,,0 ;0 Ps" 5 n¢ 
16. Mixture of CO and Hj is called: : ( ane hs caer eee, 
; Maltese 
(a) Hydrocarbon (b) Water gas (c) None (d) Both aand b Sar O HO 2C SLO 
17. Catalyst used in industrial preparation of methanol is: : : C,H,,0, == »2C,H,OH + 2CO, 
(a) V,0, (b) ALO; (c) Crs0; (a) Pt }14, [| @)Asa substitute tor petrol | It is used as antifreezing, as solvent as'wellas denaturating of alcohol, 
18. R-O-Rether will react readily with: f (a) H,0 H30 dissolves almost all the compounds except some organic compounds so 
(a) HBr (b) Hi (c) HE (4) HCI ; | itis avuniversal solvent. : 
19. All produce ethyl alcohol on fermentation except: i | 2 ee aor i apmMetE ee eee 
a) Mol b) Fruit juic ‘ 4 : — ee — 
mn s és erie F fs ) eee (c) Cholesterol (G)) Starch 17. (a) CH;OH Formally it is prepared by distillation of wood that'is why it is callediwood 
; xidation of methanol produces: , pirit. 
(a) Ethanol (b) Methanol (c) Methanal (d) Mixture of methanaliand 30) iE 
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(c) sp’ hybridized , 


a ve 4 | Chapter 14 (Al 


ZANSWPRSHMONTCORS 


(a) Bakelite ou 


» Re CH, 
= Oll 


H3C — O-CH; (Since € — Atom is att 
Sp’ — hybridized.) 


(1) Wood spirit 


cohols, Phenols Oe : 


: 1 ee ee Sen EP ALIN 


a 


| 
n © + nticHo OLB => CU; » is 
CH. 


CH, 
On 


OH 
(Bakelite) 


CH,OH 
Methyl alochol 


‘ 


o> Reason 
'Pri-alcohol'gives oily layer on heating, sec-alcohol/gives oilylayer ins — 10) 
minutes while Ter-alcohol immediately. gives oily. layer with Lucas reagent. _ 
Ivis highly soluble in water. 


CH,OH + NaOH +1, — >Noreaction 
CH,GH.OH+6Na0H +41, as CHI, +5Nal +HEOONa +5H,0 
Yellow coloured crystals of iodoform 


eo 


7 | (a) ( (icon | 


5. malian CaO 
H en 


oh | (b) Ethers 


8 (2) Catalytic reduction of | 
carbon monoxide in presence 
| of Zn0O+Cr.0; 

| 9, (2) Primary alcohols 
Recreate | 
[10. | | (b) Lewis base | 
Cisse | 
| 11 | (a) Lowering in freezing point | I 
ee i [OSU Ue MEE Cz Tote) 
| 12. | (c) Tertiary alcohols | 


Sewers 
13. | (d) Acetaldehyde 


wee! | 


14. | (@) CH,CH.CH,CH,OH 


(a) Bronsted acid 


| (c) Absolute alcohol | 


C,H,O'Na* + C,H,Br 


they have high boiling point. 
SepaANe 


. | (b) Phenol ee 


“Thar 


Tertiary alcohol is most reactive because its carbocation | is-more stable.” | 
: : 


| CaO is dehydrating agent and after adding it absorbs about 1% moist 
solution becomes zeotropic. 


On exposure to sunlight, ethers are converted to peroxides. 
2C,H,OH + 2Na —>2C,H,ONa’ + H, 

> C,H,OC,H, + NaBr 
2H, +CO— #968. CH.OH 


450°C /200atm 


ure ang) 


In primary alcohols, RLEMOIeCULT forces are strong due to straight chain'so 


CH; — O — CH, It can give lone pairs. 
Due to interaction of solute and solvent, freezing point of solution decreases, 


Ketones on reaction with Grignard reagent, give tertiary alcohols. 


CH,- CH,OH + [0] KCHOr oy, - CHO + H,O 
H 4___Ethanal (acetaldehyde) : 
Solubility of alcohols decreases with increase in carbon number Becalee 


hydrogen bonding in higher alcohol is less prominent than lower. 
se ere 


It can give proton H’, 


Phenol + HCHO —-, Bakelite: 


Absolute — 100% pure. 


18. (a) CH;0H | It is more reactive because methoxide ion (CH30’) is more stable. 
SU 
19, | (c) PCis | CH 30H + PCls > CH;Cl + POCI; + HCI 
20. | (b) Maltase Name of enzyme is usually derived from substrate malt 
21. (c) Methyl! alcohol ' | It easily gives H” because methoxide ion is more stable so it is most acidic. 


1. ale (: 1) PME - 2. SaaS 
2. (d) Both a and b 
3. (d) None of these © 
4, (a) Hydrogen bonding i 
5. (c} ae 


CH,OH > Primary alcohol > 


‘See. alcohol > Ter alcoho] 
(a) C—O bond 


6. 


Stability of alkoxide ion (R ~ 07) decteases from (CH, —@") and so on. 
Thus reactivity decreases. . 


nucleophile like CL, 


or. = tray: Seis. 
meReason, ‘5 SaaS 


Its an IUPAC name. 


Small quantity of pyridine and acetone can be added: 
It is derivative of phenol. 

Rot totn) Rison Reamer 

| be & 3+ . Se & 

O—H -Q HOH ee Q H 


Hydrogen bonding in alcoho! 
eke 


Hydrogen bonding between water and alcohol 


When C — © bonid breaks OH” (Nucleophile) is replaced by other _ 


(b) O-H bond 
(b) Electrophilic substitution 2 (electrophile) subtitute hydrogen from ring. 


Phenoxidei ion is‘stable due to resonating structure, 
(b) Carboxylic acid > Phenol [stbsta i 
> water > Alcohol 


(c) It readily dissolves i in 
alkalies 


(a) Cyclohexanol 


(d) Ethers are yolatile and low_| Due to weak intermolecular forces. 
boiling. liquids 


(b) Tartaric acid 


; | 
HO —CH— COOH 
2,3-Dihydroxy butane-1,4- dioic Acid 


(d) Lactic acid 


alah non 
CH;—CH — COOH 
2-Hydroxy propanoic Acid 


[(b) Water gas Water [(b) Water gas Mixture of CO and/H; is called water: gas. 


(c) Cr, (ZnO'+ Cr,0;) 
ye H; ==> GH,OH 
—— SOE 450°C:.200.atm 
a (b) HI HI is more reactive due to large bond length and'weak'bond: 
9. [© Cholesterol. Cholesterol is an'important steroid. ; a a 


20. (d) Mixture of Methanal and CH,OH+ AOS HCHO +H Xo) 
H,0 - 


(FSD_08) 


Nameld the arenes Sees whichiar are considexed as derivatives of\water.. 


5 iy _ es an . 
Alcohol phenols a and ethers are e clasées of o organic “compounds ofits are more closer to water in structure and 
hence Considered as derivatives of water. 


a JN, VN, JN 


Water Alcohol Phenol Ether 


ow ; : ea Sa 
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(iii) Tertiary Alcohols: 


“Monohydric alcohols in Which i i i 
calleneoneyner es ich —OH group is attached with tertiary carbon are 


2. 
Se 
AnswAlconols 
“Organic compounds containin:: hydroxyl group (-OH) as functional group are 
called alcohols.” 


They are represented by a general formuia R-OH. 
cisssificatrononAlconols 


Alcohols are classified into Ch , 
(i) Monohydric Alconols: zertary alcoho! 


The alcohols containing one hydroxy! group — OH are called monohydric alcohols. ; 4. Write IUPAC names of in following Bais 


Example: 


a 


XN 
yk C—OH 


They are further classified into: (a) (CH,), €-OH j s 
(a) Primary Alcohols é Ss Be © cH5re 9 te 
(b) Secondary Alcohols _—————— re | CH, 
(c) Tertiary Alcoho!: am 


nsalUPAGinamesia} 
(6) (CH, ), C-OH 


In primary alcohols, -OH functional group is attached with primary carbon atom, in secondary. alcohols with 


2, 
secondary carbon atom and in tertiary alcohols it is attached with a tertiary carbon atom. (b) Gyr 4s -OH 


Examples: CH, 
CH, Cu, iw 4 
\ 
Sete = =os 7 lc—co lutte 
Ch, - CH, CH, sade 
Primary alcohol Secondary alcohol Tertiary alcohol oMfmetivite CH, 
(ii) Dihydric Alcohols: ny earoranol 2- Propanol we 
The alcohols containing two hydroxyi groups (ONY are called dihydric alcohols. 5. What are the isomers of C;H,O and write their IUPAC names. 
Ixamples: j on aS - : 
CH.— Ch, CH,— cH — oH, aI r, sLONGIHEO/and theiniUPAGnames = 
>) > 
‘OH = OH CH OH a = = — 
Ethylene glycol Propylene glycol Dy strdctire IUPAG: Name: - Common|Name 


(ii) Polyhydric Alcohols: 
The alcohols containing more than two hydroxyl groups (-OH) are called polyhydric alcohols. 


| CH,-0-CH, | -O-CH, y | _ Methoxymethane zy, | Dimethylether | meal 


Examples: (ii) CH, —CH, =OH Ethyl alcohol”. 
Gh GH ak : : ¢__Methoxy methane and ethanol are functional group isomers of each other. d 
OH OH OH 6. Write down structural formulas of: (LHR 12, Grw 12) > = 
Shrew) (a) Ethylene Glycol (b) Lactic Acid (c) Tartaric Acid ia patiau ore 
3. What are monohydric alcohols? Give classification. ; = (d) Carbolic Acid (e) Picric Acid = eva 
TFTSeSE>E>mnDDD=EEEEEEEEEES eee — : = 


Ansaiviononvang@Alconols . : Suis pe 
ci The alcohols containing one hydroxyl group (OH) are called monohydricalcohols. 
They are further classified into: 


Be ; » (Gompc ructure: - ay 
(i) Primary Alcohols: = 3 Compound Name St uct radi 
“Monohydric alcohols in which -OH group is attached with primary Carbon are r Chis CH, 
called primary alcohols.” : Ethylene Glycol | OH OH 4 : 
Examples: : 
Methanol Ethanol ; : DactioAcid : CH—CH— COOH 


(i) Secondary Alcohols: 


“Monohydric alcohols in which (-OH) group is attached with secondary carbon 
are called secondary alcohols.” 


Oh | 1HO=CH= COOH) a aijum TTS 
2, 3-Dihydroxy butane 1,4- 


yr tos | 
fara HO —CH— GOOH dioic acid 


Example: 
CH,—CH— cH —CH, 


OH 
2:- Butanol 
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Hudroxvhenzene 
i i (Phenol or Benzenol) 
Carbolic Acid 


Picric Acid 


‘E Define Fermentation. Give one c 
Ansencrmentation 
“It is a biochemical process wiich occurs in the presence of certain enzymes 
secreted by microorganisms such as yeast.” 


E——EEE————EEe 
oo 


Example: 
From Molasses 
C,H,,0,, + HO - S= > C.H,0, + CoHi:06 


Yeast ; 
Molasses Glucose Fructose 
re a eee 


Define fermentation. Give necessary conditions for frmeniation. (Grw.08) 
ees Vw 


Ansmbasmentation 
“It is a biochemical process which occurs in the presence of certain enzymes 
secreted by microorganisms such as yeast.” 
Necessary conditions: 
(i) | Optimum temperature for fermentation is 25-35°C. 
(ii) Proper aeration 
(iii) Dilution of solution 
(iv) Absence of any preservative 


Difierentiate between rectified spirit and absolute alcohol. 


ns) 
Rectitied|spinit AbsoluteyAlcoho 
95% ethanol is called rectified spirit. © 100% alcoho! is called absolute alcohol. 
By fermentation, we get 12-14% alcohol. On It is obtained by adding CaO (Lime) in rectified 
further distillation, it converts into rectified spirit. spirit and re-distillation of the mixture. 
It is an azeotropic mixture (95% ethanol +5% ° It is purest form of ethanol; 
H,0). j 


SS eee SS 


10. Why absolute alcoho! cannot be prepared by fermentation process? (LHR 09) 


a ON 
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Q. How can you prepare ethanol from: 


(a) Molasses 


a 


C3H,,0,, + H hee, } 
tee 0 Yon C,H,,0, + C,H,,0, 
Glucose Fructose 


C,H,,0, —S=*5 2C,H,OH + 2CO 
CGilucose =~ 2 


(b) Starch 


D 
o (Gelli. 0, }). + n,O ae n€,,H,0,, 
Slarch Maltose 


C),H,,0), + H;0 “ates ? 2€,H,,0;, 
Glucose 
CAO, —22*4 2¢,H,OH + 260, 


Ghucose 


li. What is meant by denaturing of alcohol? : 


“The addition of 10% methanol or small quanti idi i 
\ d 1 antity ofipyrid 
ethanol is called denaturing of alcohol.” P aN gg eet 


10% methanol is added in alcohol to avoid its use for drinking purposes such alcohol is called methylated spirit. 
e A small quantity of pyridine or acetone is also added for this purpose. 


° 


12: Write a:method for the preparation of methanol. 


Methanol is prepared from carbon monoxide and hydrogen or water. gas as follows: 
; eaters (ZnO + Cr,0,) 
+ 2H. ——————>__ CH,OH' 
450°C: 200 atm Se 
lea 
13. The solubility of alcohols decreases with increasing molecular mass. Why? i 
Answcolubilityonalconc | 
The solubility of alcohols in water is due to hydrogen bonding. This hydrogen bonding:is more prominent in 
lower alcohols and less prominent in higher alcohols. That’s why solubility of alcohols decreases with increasing 
molecular masses. i 


Hydrogen bonding, between water,and alcoho! 


In higher alcohols, the hydrogen bondins “Sess prominent due to less‘polarity of © — H'bond. : 
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‘ (Rwp 09) 


hoacianiclbeener i lchlondensetGae 


The physical state of a substance depends upon the strength of intermolecular forces. In liquid state attractive 
forces are stronger than in gaseous state. 
Kthylaleohol—a Liquid: _ Rte ae — i 

In C.H;OH (ethylalcohol), strong hydrogen bonding is present duc to which it exists as liquid. Moreover, it has 


ae b+ Ps 
Ci Osiate H—O 
sl \ | 
H C,H, 
H - bonding 


Miethyichloride —a Gas: ; 
_ Less polarizability and weaker attractive forces (dipole-dipole forces) are the main reasons for gaseous state of; 
methylchloride (CH;Cl): 


15. Why alcohols are miscible with water? (FSD 08) 


AnsaiiscioityonAlconolsiionwater { 


Alcohols are soluble in water due to hydrogen bonding. Lower alcohols are soluble in all proportions. As 
’ the length of carbon chain increases in higher alcohols, the hydrogen bonding with water decreases. As a result the 
solubility also decreases. 


R R R R 


| 5+ . 3+ |. b+ |. 
OH 0 Hennes OH vee OH 


Hydrogen bonding in alcohol 


Examples: 


olubill 


ormula 
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16. What is the order of reactivit in f 
bond break? ity of, Cay: Secondary and tertiary alcohols when €- 0 bond andO =H X 


we T= a —— — 
Reactivitylof; Alcoholsiwhen|e=O)bondlBteaks 


an alcohol, it is the C—O bond which hieaks. A 


¢ o- > t 
Nucleophile = 5 
CH; =CHjOH ——SeORhle on BS 
Order.of Reactivity: : i s—CH, + OH : 
Tertiary Sccondai : 
e Ty Prin 
alcohol alcohol » AY 


If an clectrophile attacks on an alcohol, itis the O—H bond which breaks. 


b= 8+ i 
< CH; =CH—O—H pElectrphile _ CH= CH;—O+Ht 
Order of Reactivity: 
CHOU > Primary Secondary Tertiary 
alcohol alcohol alcohol 


17. Why primary alcoliols especially methanol is more reactive than other alcohols when an clectrophile 


attacks on it? (Mtn 12) 
ctivitviofiprimary/Alcoholsitowards|clectrophile 
When an électrophile attacks on/an alcohol, © — Hibond breaks and:alkoxide ion is'formed: The reactivity 


of alcohols depends upon the stability of alkoxide ions. Greater. the stability of alkoxide ion, less will be its Teactivity- 
The order. of stability of alkoxide ions is as follows: ; ? 


GH, CH, 
CHO) CH,—H,C-6 > Ho-O » H.-C -6 
CH, - CH, 


J Methoxide ion Pri. Alkoxide ion Sec. Alkoxide ion Ter. Alkoxide ion 
This shows that methanol and other. primary alcohols are more reactive towards electrophiles. 


1.  C,H,OH+SOCI,—2™*4 €,H,Cl+S0, +HCI 


Ethanol Thionyl chloride Ethyl chloride 
2. ‘C,H,OH + HCI—*- 5, H,C1+H,0 


3 C,H,OH + HNH, —"-> €,H,NH, +H,0 
‘i Ethyl amine 


1 2C,H,OH + 2Na——>2C,H, ONa’ +H, 
; , Sodium ethoxide 


2. CH,OH + CHY Mg” I" CH. + Mg 


Noe, 
_HSQ. CHCOOCH, + HO. 


——— 


3. C.H.OH + CH, COOH 
Ethyl acetate 
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Ans#OxidationlofAlcohols 


: <. 
ketones. The best reagent for this purpose js acid 


Secondary alcohols: form an oily layer in five to ten minutes. 


ZnGl, 


, Oxidation of alcohols convert them into aldchydes and 
dichromate. 


Re Be Tito: +HCl ——> 
Primary Alcohols oxidize to aldehydes. 


R 
(Secondary alcohot) 
(iii) Tertiary alcohols: 


Tertiary alcohols form oily layer immediately. 
R 


CH,- CH,OH + [0] K,Cr,0), OH, - CHO + H,0 


AR 
ate Ethanal (acetaldehyde) (Secondary ulbylchloride) 


Secondary Alcohols oxidize to ketones. 


R 
CH, ae | ay nel 
\ K;Cr,0, . R — Cc Lity n' 2 
= pntteehzeed = 0 +H,O OH + HE! : —o— 
PH-OH+ 10] Teg? | Immediagely C1 + #30 
CH, CH, R R 
2-Propanol Propanone (acetone) (Tertiary alcohol) (Tertiary alkylchloride) 


Tertiary Alcohols are resistant to oxidation. In the presence of acid dichromate they EES elimination reaction to 


give alkenes. 24, Distinguish methanol from ethanol by iodoform test. 


CH (Rwp.08)(LHR 08) 
- \ K,Cr,0, — 
CH, —C — OH ———» CH, = C— CH, + H,O ha... —— 
i | ? Tes (Methanol Ethanol 
CH; CH, Methanol does not give iodoform test Ethanol/gives iodoform test 
2-methyl-2:Propanol 2sMcthylprepene CH;-OH+I;+NaQH ——> No yellow.ppt | In iodoform test, ethanol reacts with iodine in the presence of NaOH and 

21. Ethanol gives different products with conc. H,SO, under different conditions. Justify. _(Rwp.08) gives ycllow.coloured crystals of iodoform. 
Ans#ReactionstofethanolwithiconciHtsol CH;-CH;-OH+41;+6NaOH ——> CHI,;+HCOONa+5Nal+5H;0 


Ethane! reacts with con. H)SO, and gives different products at different temperatures. 


: i Wn 
Reactions at 180°C: 25. Write down the uses of methanol and ethanol. (LHR 11) 
C,H,OH —S#4* , CH, =CH,+H,0 Q. Give a chemical test to distinguish between ethanol and propane. (D.G Khan 10) 


Ethanol soe Ethene 


Reactions at 140°C: 


Methanol is used 
© asa solvent for fats, oils, paints, varnishes. 


2C,H,OH —S=452 5 ¢,H,OC,H, + H,O 


140” Diethyl eine © as antifreeze in the radiators of automobiles : 
22: Write balanced equation for reactions of C,H;OH with: (a)PCl; (b) PCIs- (Rwp 08)(D.G Khan 08) Er of alcohol. 
RusiReactlonstonclHrOaNity Bthanollis used 
(a) PCls: cae «= Ta. <5 AMG) 2 Re © asa solvent, as a drink and as a fuel in some countries. 
2 ini: 3 eet) 3 3 


-© in pharmaceutical preparations 
© as a preservative for biological’specimen 


(b) PCls: 


C,H,OH + PCI, —+ C,H,Cl + POCI, + HCI 


EL — 26. Prepare phenol by: (a) Dow’s method (b) From sodium salt of Benzenesulphonic acid 

23. How will you distinguish between primary, secondary and tertiary aleohols? (W) : : - (LHR 09)(Grw 11) 
TUS i av. Ga — o 

Ayisnbucasitest 


Ansdbreparation\ofiPhenol 


1. From Chlorobenzene (Dow's Method): 
In this method chlorobenzene is treated with 10% NaOH at 360°C and 150 atmospheres pressure. Sodium 


enone is produced which on treating with HC! gives phenol. 


/ 


Primary, secondary and tertiary alcohols are identified and distinguished by reacting them with conc. HCl 
in anhydrous ZnCl. This is called as Lucas test. In Lucas tesbalcohols convert intojedrresponding alkyl halides. 
(i) Primary Alcohols: 

Primary alcohol forms an oily layer with ZnCl,/HCI on heating. 


R— CH) 


ZnCl> 
OH + HCI ——> R — CH, — CI +50 
Heat = 


(Primary alcohoi) (Primary alkylchloride) 


¢ 


, 198 | a CC Ce SS 


ONa OH 
NaOH, 360°C | HCl o + NaCl 
150 atm 


Z. From Sodium Salt of Benzenesulphonic Acid: 


Sodium salt of benzenesulphonic acid reacts with NaOH at 320°C to give sodium phenoxide which on treatment 
with HCI gives phenol. 
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30. Convert benzene into, phenol. 


AnsxConversion\of[Benzenelto\Phenol 


, 


SO,Na ONa | 
: Cl 
‘ - OC + Cl, SCI + HCl : . 
+ 2NaQOH 320°C . + NERSION a H,0 ’ 
; . Chlorobenzene 
— +t —- 
ONa OH cia ONa’ OH 
: NaQH, 360°C. 
: + HC] ————> + NaCl i <> angi + NaCl 
150 atm 
The phenollis recoverediby steamidistillation. || _____ 7 31. _Give reactions when phenol reacts with: _(i)\Conc. HNO; _(ii) Conc. HiSO,, (Multan 12) 
SS ee t 
27. Write down uses of phenol. (LHR 08) Aneneactions(ofiPhenollwith 5 
Usestofipheno ; | _(iConc. HNOs: 
Phenol is used: ; ; Phenol reacts with conc. HNO; and produce. picric acid. 
° As disinfectant in hospitals and washrooms. OH 
© Its condensation with formaldehyde gives phenolic resins, including bakelite. 
© To prepare aspirin and other drugs ON 

o__ To prepare picric acid, nylon, synthetic detergents, perfume, cosmetics etc. + 3HONO, a 
28. Why phenol is acidic but alcohol is not? (D.G Khan 10) 
Ansabhenollastantacic i : NO, 5 

The acidic nature of phenol is due to phenoxide ion. In phenoxide ion; the negative chargeion oxygen atom/can 2, 4, 6 - Trinitrophenol 

become involved with the 7 — electron cloud on the benzene ring. It gives five resonance contributing structures which : 


shows the stability of phenoxide ion. 


(Picric acid) 


(ii) Cone. H2SO3: 


(o> : O O 0%) O Phenol reacts with copc. H2SOs at'room temperature giving ortho and para hydroxy: benezenesulphonic acids. 
i (SE G; Cr : OH OH OH 
p> > <—>- << 
SO.H 
3 S S i 
On the other hand, such kind of delocalization is not possible with alcohols. 2 © +2HSO, ¥ 
Moreover, the K, value of phenol is greater (1.3 x 10") than that of alcohols (K, = Ep; 1=2-'5)) ; ; 


. o-hydruxy benzene 
= sulphonic actd 
29. Why phenol is acidic? t 


SO.H ? 
E (Fsd 09) pining toa 
Anse AcidiaNatu ne elofiphenol : ; : : sulphonic acid 
The acidic nature of phenol is due to nature of phenoxide ion. The ne 


: ; gative charge on oxygen atom can become 
involved with the z- electron cloud on the benzene ring. Thestiggative charge is thus delocalized in the ring. As a result It 


gives five resonance contributing structures and the phenoxide ion becomes relatively stable. This type of delocalization is 
not possible with alcohols. 
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(b) Acetyl chloride / NaOH 


2. Write down reactions of Phenol with: (a) Zn / Heat 


(Gry) 


~aReactionsonphenohwith 
(a) Zn / Heat: 


+ ZnO 


(b) Acetyl chloride / NaOH 
Phenol reacts with acetylchloride in the presence of a base to form gsiel. 
II 
(0) 3 oO —C—CH, 
ar) 


NaOH 
——_> 


II : 
+ CH, — C —Cl + HCl 


Phenyl acetate 


33. Distinguish between phenol and ethanol with the help of chemical reactions. 


Reactions with Br2 
An aqueous solution of phenol reacts with bromine water 
to give white ppt. of 2,4,6-Tribromophenol. 
OH OH 


Ethanol gives no reaction with bromine water. 
C,H,OH + Br, ——No reaction 


Br 
Br 
+ 3HBr 


Br 
2, 4, 6 - Tribromophenol 


Reaction with Lucas Reagent 
Phenol gives no reaction with Lucas reagent. An oily layer is formed when ethanol is treated with 
anhydrous ZnCl in cone. ey ' reagent). 


R— CH, — OH + HCl ——*» R— CH, — Gl + H,0 


((Sgr 10) 


34 What are symmetrical and non-symmcetrical ethers? Give one example of exch. 


Those ethers which contain two same alkyl groups are called symmetrical ethers. 
Examples: Dimethyl! ether (CH; OCHs), Diethyl ether (CH;—CH,—O— CH,—CH)) ete. 
Those ethers which contain different alkyl or phenyl groups are called non-symmetrical ethers. 
’ Examples: Ethyl methy! ether (CH;—O—CH,—CHs), Methyl pheny! ether (CH30C,Hs) ete. 


Phenols & Ethers) 3 


(D.G Khan 08) 


n ‘a  nHGHO Ui bash 


ia | 


(Bakelite) 


[nda 
AS 


36. ___ Ethanol has higher boiling point than diethyl ether. Why? 


ErBollinePointiof|Ethanol| [tHan|Diethylletherim 
ae point of a compound depends upon the strength of intermolecular forces present in it. The intermolecular 
forces in ethanol are strong hydrogen bonding due to which ethanol has higher boiling point(78.3°C) . 


On the other hand, diethyl ether has weak London dispersion forces due to which its boiling point is lower (34.6°C) than 


that of ethanol. 
eee ECCT 
37. How. ethers are prepared? (D:G Khan 08) 
|. pes >) aL 
arationvof/ethers 
(i) By Williamsons Synthesis: 

Alcohols react with metallic sodium to form alkoxides. This alkoxide ion is'a strong nucleophile 
and readily react with alkyl halides to produce an ethers. 

2C,H,OH + 2Na —>2C,H,O'Na’ + H, 
C,H,O'Na* + ©,H;Br ——> C©,H,OC,H, + NaBr 
(ii) Reactions of Alkyl halides with dry silver oxide: 
2C,H,Br + Ag,O —> C,H,0C,H, + 2AgBr 


tO IO OK A HCHO a 
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ALDEHYDES 


—— 


STE Q1  ‘Fillin the blanks. : 
i 1 th NTN Gl i | aye (i). Aldehydes are the first oxidation product of. 


(ii). | Ketones are the first oxidation product of: 
(iii). | Aldehydes and ketones undergo__ addition reactions. 
(iv)s Formaldehyde reacts with to give primary alcohol. 
(v). Acetaldchyde reacts with to give 2-Butanol. 

\ (vis Aldehydes are strong agents. 
(vii). The oxidationofian —___ always gives a carboxylic acid. 
(viii). The reduction of a —___always gives a secondary alcohol. 
(ix)» Formaldehyde gives test with Tollen’s reagent. 
(x). Acetaldehyde gives precipitates with Fehling’s solution. 


|_(i) [Primary Alcohols [_ (ii). | Secondary Alcohols 
|_ (ii) “| Nucleophilic | iv) | Grignard Reagent). 
(i) | Reducing 
| (vii) Aldehyde [vil [Ketone sd 5 
(ix) (x) [Brickred = ; 
SS Sa Eee 

Q2 Indicate true or false. : 

(i). Formaldehyde is used in the'silvering of mirrors. 

(ii)., | Ketones combine with alcohols in the presence of HCI gas to form acetals. - 

(iii). Acetaidehyde nderEoes cannes! : qeseow & 

i i silveri 4 ' foo] 

oe a Bea in is ah by only those ‘aldehydes and ketones-which contain a-hydrogen- | 


Answer Key. 


: we ¢ a -- - 
(07) rerio reaction is given by only those aldehydes containing no @ hydrogen.atom. : { 


ii i tly with Tollen's reagent. 
vii). Propanal and propanone behave differen y 
Gin Acates weit with sodium bisulphite to give a.yellow crystalline product. 


ion gi i Icohol. 
ix).  Acetone:on reduction gives a primary alc . 
oo. 40%aqueous solutions of formaldehyde is called formalin. 


Answer Key. 


fpralses | (Hi) i] False]! (iv) i] True 3] (vy! True] 
ferries [UGeatty | False] (ix) } False]! (x) i] Tse. 


Rom er ao 
(vi) [eres JEG) 


oF} Multiple choice questions. Encircle the correct answer. 


(i). The carbon atom of a carbony!] group is. 
(a) sp hybridized (b) sp” hybridized 
(ii). Formalin is : : : ‘ : 
(a) 10% solution of formaldehyde in water (b) 20% solution of formaldehyde in water 
: (c) 40% solution of formaldehyde in water (d) 60% solution of formaldehyde in water 
(iii). | Which of the following will have the highest boiling poir.? 


(c) sp’ hybridized (d) none of these 


(a) Methanal (b) Ethanal (c) Propanal (d)/2-Hexanone 
(iv). | Ketones are prepared by the oxidation of. 

(a) Primary alcohol (b) Secondary alcohol (c) Tertiary alcohol (d) None of these 
(v). Acetone reacts with HCN to form a cyanohydrin. It is an example of. 


(a) Electrophilic addition (b) Electrophilic substitution 
(c) Nucleophilic addition (d) Nucleophilic substitution 
(vi). | Which of the following compounds will not give iodoform test on treatment with I, / NaOH 
(a) Acetaldehyde (b) Acetone (c) Butanone (d) 3 — Pentanone 
(vii). Which of the following compounds will react with Tollen’s reagent. 


@) oO 
|| || 

(a) CH;- C-H ((>)) CH;- C-CH; 
oO oO 


|| II 
i) CH3;- C-OH ()) CH;- C-—CH2-CH; 
(viii) | Cannizzaro’s reaction is not given by. 
(a) Formaldehyde (b) Acetaldehyde (c) Benzaldehyde (d) Trimethylacetaldehyde 
(ix) Which of the following reagents will react with both aldehydes and ketones? 
(a) Grignard reagent _(b) Tollen’s reagent —_ (c) Fehling’s reagent (d) Benedict’s reagent 


Solved Exercise MCQ’s| 
OSINO) Answer 


(b) sp* hybridized 


(c) 40% solution of 
formaldehyde in water 


(d) 2-Hexanone 


(b) secondary alcohols 


Reason a 


> C =O, double bond shows sp” character of carbonyl group. 


It is used as an antiseptic, a disinfectant, a germicide, a fungicide ete. 


2-Hexanone has highest b.p. due to large size. 
7B - 


R~N KCrO, II 
HC—OH + [0] iso, R—-C—R + Hie 
oe SO, 
R 
As reaction starts by attack of nucleophile. 
In 3 — Pentanone, methyl-group (-CH;) is attached with carbonyl carbon, so 
it gives iodoform test. 


(c) Nucleophilic addition 


(d) 3-Pentanone 
(vii) a 
(a) CH,— © —H 


(b) Acetaldehyde 


(a) Grignard reagent 


Aldehyde form silvermirror with Tollen’s reagent. 


Acetaldehyde (CH;CHO) have a hydrogen atom : SS 


Tollen, Fehling and Benedict’s reagents do not react with ketones because 
they are not strong oxidizing agents : 
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Which of the following 
(a) Reaction with hydroxylamine 


Teactions is used fj 


or detecting the presence of carbonyl group? (D.G Khan 2008) 


() reaction with 2, 4 — dinitrophenyl hydrazine a Mice ee 
Following is an aromatic aldehyde ate (D.G Khan 2009) 
a) Butanon Pedi 
oan = a ikea (b) 2-pentanone (c) Pentanol (d) Benzaldehyde 
ollowing reacts with Tollen’s t Oxy 
(a) acetone (b) Pentanone — 5 (DG Khan 20:09%- 
Ketones are always reduced to fo) Bulatione (@)Ethanal (Rwp 2008) 
* (a) Primary alcohols i (b) Secondary alcohols (c) Tertiary alcohols —_ (d) None of these 
Aldol product on heating undergoes (Rwp 2009) 
(a) D ecomposition (b) Dehydration (c)' Rearrangement (d) None of these - 
Acetone is prepared by the hydrolysisof —- (Rwp 2019). ~~ 
(a) Ethyne (b) Propyne (c) Ethane (d) Propane : 
Acidified oxidizing agent for the laboratory preparation of Acctaldehyde is (Rwp 23165 
(a) K3Cr,0; +H,0 > (b) Na;Cr,0, +H,S0, > bre 
(c) K,€r,0,+H,S5 (d)Na,€r,0,+NO,> —- or 
Cannizzaro’s reaction is not given by : . (Fsd 09 , Lhr 12, Sgr 09) ~ 
(a) Formaldehyde (b) Acetaldehyde (c) Benzaldehyde (d) ‘Trimethylacetaldehyde 
The carbon atom of carbonyl group is (Fsd 10, Grw 11; Lhr 11) 
(a) sp hybridized (b) sp* hybridized (c) sp’ hybridized (d) d'sp* hybridized : 
The compound which does not give todoform test (Sgr 2010) 
(a) Acetaldehyde ‘(b) Ethyl] alcohol (c) Formaldehyde - - (d) Acetoneea 
Which compound will not give iodoform test‘on treatment with I, / NaOH? - (GRyv 08; Fsd 12) 
(a) Acetaldehyde (b) Acetone (c):‘Butanone (d)'3 — pentanone 
Ketones are prepared by the oxidation of (Grw 2009) 
(a) Primary alcohols (b) Secondary alcohols (c) Tertiary alcohol (d)'None of these fon 
Acetone reacts with HCN to form cyanohydrin. It is an‘example of (Uhr 2010) 
(a) Electrophilic addition (b) Electrophilic substitution 
(c) Uucleophilic addition \ (d) Nucleophilic substitution cine td Bs 
Addition of alcohol in carbonyl compounds gives acetal, the geometry ofacetalis |. ©” (Lhr2011) 
(a) Linear (b) Trigonal (c) Tetrahedral (d))/Planar 
Formation of acetaldehyde from ethanol is known as: SURIAR (Fsd. 2012) 
(a) Reduction (b) Addition (c) Oxidation (d}'Substitution 
The compound used in the processing ofjanti-polio vaccine is: He gob 20 2) 
(a) Acetaldehyde ' (b) Formaldehyde (c) Acetone (d) Ethyl bromide : 
Aldehydes and Ketones react with 2, 4 dinitrophenyl hydrazine solution to give precipitate a aes 
2 ; - f r.2012 
(a) Yellow or red (b)Orangeorred = (c) White orred Kein onred 
Which of the following reagent will react with both aldehydes and ketones: een) 


(a) Grignard reagent - (b) Tollen’s reagent (c)|Fehling’s reagent ()) Benedict's\reagent ; 


Silver mirror.is given'by: pa : (Grw.2012) 
(a) Aldehydes me (b) Ketones (c) Ethers © (d) Acids 
Methyl ketones are characterized by: (Grw.2012) 


(c)/Benedict's'reagent (d)Fehlingisolution: 


(a) Tollen’s reagent 28 ((b)'Todoform GR 


10. 


17. 


— 


Which of the following tests is used to distinguish between methyl] alcohol and ethyl alcohol 
(¢) Tollen’s reagent test (d) lodoform test 


1) Felling solution test >) Bry HGF cst 
The general formula of both altdehy des and ketones is: 
)C th, 20 (b) CHs,s0 (c) Cyn cO (d) C,H2,O 


\Idehyde group can occur: 
) Anywhere in the carbon ehain 
(ce: Onty atthe second carbon atom of the chain 
The reagent with which both aldehyde and Ketone react easily is ; 
fa) Fehling solution (b) Schifl’s reagent (c) Grignard reagent — (d) Tollens’s reagent 
When acetaldehyde is heated with Fehling’s solution, it gives brick red precipitate of : 
(ay Cu (b) Cu+Cu:O (c) CuO (d) CuO 
Methyl ketones are characterized through : 
(a) follen’s reagent (b) Schitfs test (c) lodoform test 
All of the following aldehydes are in the liquid state except: 
(a) Methanal (b) Propanal (c) Ethanal 
Which of the following is the must reactive specie 
(a) Methanal (b) Propanal 
Ketones are less reactive than aldehydes because of 
(a) Stearte hindrance (b) Both a and c 
ic) Two alkyl groups are electron donating (d) None of the above 
Aldehydes and ketones give which of the following mechanism of reaction 
(a) Electrophilic addition reaction (b) Acid-base reaction 
(c) Nucleophilic addition reaction (d) Elimination reaction 
Which of the following reactions is not shown by eS 
(a) Cannizzaro’s reaction (b) Polymerization 
(c) Reaction with alcohol (d) Reaction with sodium nitroprusside 
Which of the following reagent will not react with Ethanal? 
(a) HCI (b) PCI, (c) Cl, 
Which of the following statenent is incorrect: 
(a) A base catalyst increases the nucleophilic charucter of the reagent 
(b) Acid catalyst increases the positive character of the carbonyl carbon atom 
(c) Aldeliyde having no @&- hydrogen give cannizzaro reaction 
(d) Formaldehyde on polymerization gives paraldehyde 
Which of the following tests are shown by both aldehydes and ketones 
(a) Reaction with Brady’s reagent (2.1 DNPH) in dilute acid (b) Reaction with HCN 
(c) Reaction with Nal1SO, (d) All of the above 
Which of the following is not reducing agent: 
(a) Sodium borohydride (NaBH, in water) 
(c) Lithium aluminiumbydride (LIA, in dry ether) 
All of the following are uses of formaldehyde except: 
(a) Used in making Bakelite plastic 
(cy 10% aqueous solution called formalin is used. as an antiseptic 
Aldehyde behave as: 
(a) Oxidizing avent 
(c) Reducing agent 
Acetals are: 


(b) In the middle of carbon chain 
(d) Only at the end carbon atom of the chain 


(d) Benedict’s reagent 
(d) Butanal 


(c) Ethanal (d) Acetone 


(d) NaHSO, 


(b) Naseent hydrogen 2[H] 
(d) Carbon dioxide (CO) 


(b) In making medicine urotropine 
(d) Used to make chloralhydrate. 


(b) Dehydrating agent 
(d) Oxidizing as well as reducing agent 


(a) Aldehyde 
Which is most easily oxidized: 
(a) Methanol 


(b) Ketones (¢) Diethers (d) Hydroxy aldehyde 


(b) Propanal ‘(c) Ethanol 


. (d) Benzaldehyde 
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s pee that gives a positive iodo form test is: = 
(a) 1-Pentanol (b) 3:Pentanone 


(Cc) 2-Pentanone 


(d) Pentana! 


In formaldehyde oxy, 
(a) Only one 

Which one can react with HE 
(a) Ethanal 


&en contain lone pair: 


(b) Two lone pairs (c) No lone pair 


(d) Both a andib 
N to form an addition product: re 


(b) Acetamide SRGTGriG] 
Formalin contains water in proportion of; ‘ eer oe 
CG 
(a) 8% (b) 40% (c) 52% (d) 25% 


Dimethyl ketones can be prepared by distillation of: 


@) aa - (b) Eby ene . (c) Ethyl alcohol (d) Both band c 
3-H) X ‘nalloses water on heating in t] > : 
ea a Renita le presence ofdilute acid to form: 


Haloforni test is given by the following aldehyde?- ° oa ; 9 Ea 
(a) Formaldehyde (()) Acetaldchyde (c) Benzaldehyde (d) All 


Which of the following are hydrolysed by an 
(at) Formaldehyde eyanohydrin 

(c) Acctone.cyanohydrin 

Aldehydes ean be oxidized to: 

(a), Ketones (b) Alkanes 

In Cannizzaro's reaction, alcohol is a: 


aqueous acid to give a hydroxypropanoic acid. 
(b) Acetaldehyde cyanohydrin 
(d) None of these 


(c) Carboxylic acids’ (d) Botha andc 


(a) Reduced product (b) oxidized product (c) Aromatic hydrocarbon (d) None of above 
Paraldehyde is used as: 
(a) Poison (b) Dye (c) Polymer (d) Hypnotic drug 


In Cannizarro's reaction methoxide ion acts as: 
(a) Base (b) Acid 
Precipitates of Sodium Bisulphite are of. 

(a) Yellow (b) White 

In Cannizzaro's reaction, catalyst used iis: 

(a) H3O (b) 50% NaOH (c) Grignard reagent 
Ketones in which both alkyl'groups are larger. than methyl, do. not-react with: 
(a) Hydrogen cyanide (b) Grignard reagent (c) Sodium\bisulphite (d) Both a andic 
Sodium Bisulphite test is not:given by ; 
(a) Acetone (b) Acetaldehyde 
Acctaldchyde cyanohydrin on.acid hydrolysis yields: 
(a) Tartaric acid (b) Lactic acid (ec) Acetic acid 
Bisulphite addition product on heating with HEI forms: 

fa) Aldehydes (b)|Ketones (c) Alcohol 

In order to distinguish acetaldeyde from other aldehydes, we use: 
(a) lodoform test (b) Lucas test (c) Silver mirror test’ (d). 2.4 — DNPH test 
Aldehydes react with alcohols in the presence offhydrogen chloride gas to form: 


(c) Reducing agent (d) None ° 


colour: 


(c) Brick red (d) Wine red 


(d) Acid 
(c) 3-pentanone (d) Formaldehyde 
(Ce) Aspartic acid 


(d) Both a andib 


(a) Alkynes (b) Garboxylic acid () Acetals (d) Haloforms 
The colour of iodoform is: \ 
(a) Brick red ((>)) Blue green i) Reddish brown (d)Yellow 
Trimer of formaldehyde is ; fe 

(a) Acetal ; Spek (()) Metaformaldehyde (c)/Paraldehyde (d) None 


Catalyst used for: acetal formation'must be: 
(a) Moist (b) Dry 
With hydroxylamine, ethanal forms:, : x! : 


(c) Strong oxidizing power (d) Reducing agent 
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(a) Ethanaloxime (b) Ethanal hydrazone  (c) Diethy! ether (d) 2, 4— DNPH as 
24. Ethanal reacts with phenylhydrazine in the presence of: ei 
(a) Na” (b) OH” (c) Cr (d) None 
25, The hydrogen aiom atiached to the carbonyl group in aldeydes is oxidized to: 
(a) Hydroxy! group (b) Formy! group (c) Amino group (d) Ester group © 
26. Acetal reacts with water te give: 
anion og (b) Aldeliyde (c) Ketone . (d) Both a and b 
21s Aldehydes are redueed to: : ; : 
(a) Ketones (b) Secondary alcohols (c) Both band d (d) Primary alcohols 
28. Carbony! group can be reduced in the presence of E 
(a) Pd (b) Ni fe) NaBH, (d) All of these 
29. Ketones are reduced to: ; 2 
(a) Secondary alcohols (b) Acetals (c) Acataldehydes (d) None of these 
30. Oxidatoin of ketones resists in the presence of 
(2) K2Cr,.0; / H2SO, (b) KMnO,/H2SO,; — (c) AgINO;/.NHy OH (d) HNO; cone. 
31 In the presence of AgNO; / NH; OH acetone give ppt: 
(a)-Blue (b) Reddish brown (c) Yellow (d) None 
32. Fehling's solution is chemically 
(a) Neutral _(b) Acidic (c) Basic (d) None 
33. With Benedict's solution, aldehydes give 
(a) Brick red ppt (b) Blue ppt (c) Blue green (d) None 
34 Rubber-accelerator is chemically 
(a} Formaldehyde aminonia (b) Formaldehyde trimer ~ 
(c) Acetaldehyde ammonia (d) Acetaldehyde trimer 
35 Which can be used as antiseptic 
(a) Formalin (b} Formaldehyde (c) Agetaldehyde (d) All 
36. Benedict’s solution is.an alkaline solution of : 
(a) Cupric citrate (b) Cupric tartarate (c) Silver citrate (d) Silver tartarate. 
37. Oxidation of Butanone gives J 
(a) Formic acid (b) Acetic acid (c) Pre opanois acid (d) Both a and b 
38. Acetaldchyde on oxidation by strong oxidizing agents gives 
. (a) Methanol (b) Acetic acid (c) Acetone (d) None of these 
39. In the reduction of aldehydes and ketones with sodium borobyrides, the hydride ionacts as a: 
(a) Electrophile (b) Catalyst (c) Nucleophile (d) None of these 
40. Cannizzaro's reaction is not carried out by: 


(a) Methanal (b) Benzaldehyde (c) 2.2- Dimethyl Propanal 


< 


(d) Ethanal 


 Saeraaiaes Se VANS wa BPs RSELO! MEGOLS) FR Fess 
Previous Boards oe Me 
| et 7 eApEe NGS eee Raxons | ne 


Carbonyl compounds give yellow or red ppt. with 2, 4- DNPH 


ac fi -DI 
(#) Benzaldehyde 
(d) Ethanal 


4. (b) Sec. Alcohol 


Gi fo) 7 

Ba. | di 

RE el Ms il, HEI 

CH, CH=CH—GC—H Tea CH—CH= CH-C—H + H.0 
3-Hydroxybutana! . Grotonaldehyde 


6. (b) Propyne 


| (b) NazCr,0, + H,S0, 
| (b) Acetaldehyde 


ne rene es 


9, ()) sp” hybridized 


HgSo, “=~ 


H.C—C=CH + HO C=CH, == HC= ¢=cH, 
all 
RO 


H.SO, 


Hie— 


a 


Ne 


; (0) 


Acctone (Ketone) 


This catalyst helps to oxidize alcohol to CH;CHO 
Acctaldehiyde has c= Hydrogen atom. 


| Cis jointed with three atoms showing its sp” nature. 


10. | (c) formaldehyde Absence of =CH; group. Formaldehyde (HCHO) 
11. -} (d) 3-Pentanone No methyl group is connected with carbonyl carbon. (C) 


2H; — CO ~ CH3Hs) © 
i2. | (b) Secondary Alcohol Oo ; 
Rx. 
HC—-OH + [0] 
Za 


KCrO, 


II 
mo? R—-C—R + HO 


R 


13. (c) nucleophilic addition ‘The reaction is initiated by attack of nucleophile. 
Id, | (c) tetrahedral Since © = atom is sp? = shybridized, so it has tetrahedral structure. 
15. (c) Oxidation NAGhOis 


.CH,CH,OH + (0) — =} CH,CHO +H,0° 
(b) Formaldehyde 


(a) Yellow or red 


Formaldehyde is HCHO (methanal), 
This reaction is used for identification of carbonyl saunas ii 
| (a) Grignard reagent Other three reagents can only react with aldehydes.. 

| (a) Aldehydes Aldehydes react with Tollen’s. Teagent to form silver mirror, ~ 


(b) Idoform test They. give idoform test due to— CH, group: 


oS 


19. 
20. 


Ale C,H;,0 ‘CHO (Formaldehyde), (CH;GHO = Gyli TOs eouiA SAAT ete. 


(d) Only at the end G-atom of | In aldehydes, the carbonyl group is bonded 20 2t tps ist One hydrogen atom, ] 
chain and’so it occurs at the end of a SEB co 
(c) Grignard reagent _. Aldehydes & Ketones react with Grianard rev ‘gent to form qICOnOISS ] 


This test is used to distinguis:: lini stic aldehydes from aromatic aldehydes a) 
and ketones. BM 2 : 


Jodoform test is given duc to presence of methyl group. 


(c) lodoform test 
(a) Methanal 
(a) Methanal 
(b) both a andc 


(c) Nucleophilic addition 
‘Teaction 


in most. of the reactions at aber yi] can the SEeanIe reagent 
‘\ican start! ithe-initial attack oa the carbon. After that electrophile’ aaa, Soo} 
: ‘reactions are called Hucleonuilig addition ceacHionss: 


(d) reaction with sodium: — 
nitroprusside 


“tee 
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12 (by PC] Ethanal shows no reaction with PCls. 
mee ya Is 


(d) formaldehyde on Formaldehyde gives metaformaldehyde on polymerization. 
polymerization gives 
paraldchyde 

14. | (dj All of the above 


15. | (d) Carbondtoxide (CQ;) 


These reactions are used to identify carbonyl compounds. 


CO; does not discharge hydrogen to any other substance. 


16. (dj Used to make chtoral 
hydrates 


Aceialdehyde makes chloral hydrates. 


it (c) Reducing agent 
18. (c) Diethers | As acetals contain two alkoay groups. 

19, It is easily oxidized due to — C — H group & small size. 

20. (ce) 2—Pentanone ~ 7 

CH,— CH —CH,— © —CH 

Because methyl group (~CHs) is attached with carbonyl carbon. 


They are easily oxidized even by weak oxidizing agents. 


|Additional MCQ's| 


| Contng/s 3 


Answer ale Reon Zn 


(b) Two Jone pairs 


fay Eethanal 


Oxygen carries partial -ive charge due to presence of two lone pairs. 


Ihe product of the reaction is cyanohydrin 


(b) 52% It is used as an antiseptic, a disinfectant, a germicide, a fungicide & for 


sterilizing animal specimens. 


4. (1) Calcium acetate CH,COO . 
ee ‘“——> CH,—CO— CH, +CaCo, 
CH.COO Acetone 
— 
i BE (c) Crotonaldehyde OH fe) (0) 
A ea dil. HCl 
CH,—CH—CH—E—H —7,” CH CH= CH—C =e Fe 


tyuroay utara Crotonaldehyde 


| It contains -CH; group attached to carbonyl:carnbon. 
th (b) Acetaldehyde cyanohydrin i oF 


> Cl —CH=GOOH + NH;HSO, 


(b) Acetaldehyde 


CH —CH—CN + 2H.O + 11.50. 


Acctaldehyde cyanonydrin 


8. (c) Carboxylic acids . 

CH —C—H+(0] 
9. (a) Reduced product 
10. (d) Hypnotic drug | Paraldehy de is a polymer of ethanal 
i. if (a) Base 


12. (b) White 
"5. | (b) 50% NaOH 


2-Hydraxy prop andiauicid (Lactic acid) 


KCra.48¢ 


Il 
> CH —C—QH 
ACOs ccs 


| Alcohol is formed by addition of Wo H-atoms to aldehydes. 


| As methoxide ian accepts proton [rom formic acid. 
kT . . ~ ; 
| This reaction is used far the separation of carbonv compounds. 


Itis used as reactant as well as catalyst. 
ELEUSAUSC ORS Cac ly . 


14. (c) Sodium bisulphite 


| Only small methyliRetones react with sodium bisulphite 


(c) 3-Pentunone 


(b) Lactic acid 


(d) Both a and b 


As alky] groups attached with earbonyl carbon are greater than methyl 
groups. 


Lactic acid is 3-Hydroxypropanoic acid. 


—————$ $ 


That's why NaHSOy is used for isolation of carbonyl compounds. 
a SCOT solalkionoficarbony 
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Due to methyl] group. only acetaldehyde gives iodstonn test. 


Acetals have tetrahedyal geomein 


20. (d) Yellow ledoform is used to distinguisii | ae Who) Reoneaiee oles 
; : — = —— { 
21. | (b) Metaformaldehyde 1115 alSo called methanol tamer, Se 
22. (b) Dry } Under moisture, the other reactions may occur 
23. (a) EthanalJoxime CHS 7 CHS 
pS = 0 + NOH > ZL =N—OH + HO | 
H os | 
Bibacn} y Elhana 2 
24. | (d) None The reaction occurs in the presence of 1”. 
25. | (a) Hydroxyl group ° (e) 
CH—C—H+[o) —28. cH—C—O0H 
| Melonehec. Acetic cia 
26. Alnwezapct Hin iS 
Cc +H ———> € =O + 2C,H,OH 
A aN a 
H OCH i 
27. | ¢d) Primary alcohols 3 H S 
! 
nN { 


28. | (d) All of these H \ 
GHi= GC =(0'+ 2{4) al — CH,— OH 
i (esas 
i or j 
H=€—H+ H. ———> + OR.OH 
Seer Mibthyl aocho! 
CH, 
29. (a) Secondary alcohols 
CH—¢ = © + 21K} "+ tii —cH—on 
5 Pies ihe »Propanul ; 
30. [() ARNO,/NH,OH___| Because AgNO./ NH.OH is w mild bxidizing agent. 
31. 


Acetone is a ketone and does not rest with AgNO, /NH,OH : 
It is alkaline solution of.cupric Nena] 
‘Brick red ppt. ure of Gu. » aI 
It is made by acetaldehyde. 


Itis used to distinguish sudehydes Tram : 
; iG} 
il we OHSS 


GH—G—SS — CH. -3IQ) == 


(c) Acetaldechyde ammonia 


wi w lw 
eles 


(b) Acetic acid 


Il Il 
CH,— €—OH+ CH —C —Gu 


} 
Acetc acid $ 


Sa cite 


6} (6) 


‘etl i a ra Il 
(b) Acetic acid Che ne H+(o) ==> Bil —OH 
Acetaicehyae 


~, 
Erion attacks on the electrophilic carb4jn\of carbonyl!group to give an 
alkoxide ion. oa\ es 


(c) Nucleophile — \ 


w oe) Lay) Loy) 
| = oO i | wm 


i 
HiBecause it has @— Hydrogen atom. | ff 
(d) Ethanal j {= : 
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GrorAneMerl Question 


i, How formaldehyde is prepared in laboratory? 


Rusataboraton bre parationonHice ; 
Formaldehyde is prepared in the laboratory by passing a mixture of methyl alcohol vapours and air. over platinized 


asbestos or copper or silver catalyst at 300°C. 


Pt-ssbestos ll 


2CH,OH +O, —3>-> 2H—C—H +2H,0 
2. __ Give industrial method with all the conditions to prepare formaldehyde. 


atidustuallpreparatiomofrormaldenyde| 
Formaldehyde is manufactured by passing a mixture of methanol vapours and air over iron oxide molybdenum 
oxide or silver catalyst at 500 °C. : 


(0) 


FeO,MoO, 


; I 
2CH,OH +O, => 2H—C—H +2H,0 


aa 


Alisaaceparationofirormaldehyde 


Formaldehyde is manufactured by passing a mixture of methanol vapours and air over iron oxide molybdenum 
oxide or silver catalyst at 500 °C. ' 


FcO,McO, II 


aaae CA =c:= H'+ 2H,0 


2CH,OH +0, 


pationlonAcetaldenvce 
Acetaldehyde is prepared industrially by air oxidation of ethylene using palladium chloride catalyst with a.cupric 
chloride promoter. ; 


, 10) 
PdCl, + CuCl, ll 
2CH, = CH, +O, Sates 2CH, -C—H 
Ethylene Acetaldehyde 
‘4. Write a method for large scale preparation of acetone. 


[AnaainreparationloflAceton : 


Acctone is-prepared by dry distillation of calcium acetate 


CH,COO \ 

{ Heat 2 

ped ye ‘——> CH,—CO — CH, + Caco; 
- CH,COO Acetone 


5. __What type of polarity is present in carbonyl group? 


Tee y. —_—— 
AY ns Ra ari yiniGarbonvl [Grol our 


The carbonyl group has a o—bond and a z—bond. The carbon of carbonyl group is sp’-hybridized. As oxygen 
is more electronegative, it tends to attract the 7 — electrons towards itself. This attraction makes the carbonyl 


group a polar group. The oxygen atom has a partial negative charge on it and is nucleophilic, whereas the carbon 
atom has a partial positive charge and is electrophilic. as ‘ 

pats Née 5- 
| G=0O 
. . . a : 


Scholar’s. wramiwi0S b KY — XII (Objective) : 
; ; Z13 f 


6. How acids and bases (acting as catalysts) increase the reactivity of aldehydes and ketones? 

MpeleaseesAsalCatalysi| 7 3 
During the nucleophilic addition reactions of carbony] compounds 
comparatively strong nucleophile: Base ‘catalyst increases.the aaals 
suitable for.electrophilic attack. 

Ncide---aih falGatalyst . - : : 
Ar acid is used as a catalyst when the adding reagent is weak nucleophile. An acid catalyst increases the 


electrophilic character. of. carbonyl‘carbon and makes it suitable for. nucleophilic attack. = 
SSW, ne = > 


a base acts as a catalyst when the reagent is 
ohilic character. of adding :reagent-and-makes it 


7. Write general mechanism for Base catalyzed addition reactions of carbonyl compounds. (Sgr 10) 
a LOY L.COMPOUNGS AWE) 
AnsaGe eralliviechanismifor/Base:CatalysedlAdditio = = = 
(i) To Generate Nucleophile: 
H=0 +H Wwe —— Nu: + HOH 

(i) Attack of Nucleophile: 

Dos | 

Nw te: =O) ——= wu—-c—o 
“| 
(iii) Protonation: 
| Zee 


+ 1 5- = 
Nu—G—07+ H—OH =—— =  Nu—C—OH + OH 


8 Give’ mechanism of addition of HEN with acetone. 


(Grw.09)_ 


Ae, 


AnsliviechanismioffadditionlofiHCNito/AcetonepiE 
The reaction is' base-catalysed' because’ HEN has no lone pair or-electrons'on its carbon. The base (OH") generates 
cyanide ions which act as nucleophiles. The mechanism of the reaction is as follows: . : 
(i) To Generate Nucleophile:: : 


I = 
H—O + H—CGN CN + H,0 


—_—_—_———> . 
(ii) Attack of Nucleophile: 
. . KO 
i ; NZ 
Sel +EN S= € 


(iii) Protonation: 


Addition product 


(Grw, 10) 


9. Convert acetaldehyde into lactic acid. 


CH. OH 
CH,. aCNHC! “NS 
HZ H7 CN 
“ acetaldehyde - Acetaldehyde cyanohydrin 


oh id'into a carboxylic acid through an.acid/amide. 
ii . -G=EN hydrolysed by an aqueous aci 
(ii) The cyano group, -C=Nis 
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OH » @ Gd 


CH —CH—CN + 2H,0 + H.SO, ———>__ CH,— CH —COOH + NH.HSO, 
2-Hydroxypropanoic acid (Lactic acid) 


‘(b) Acetone 


Acctaldehyde cyanohydrin 


10. Give reactions of HCN with: 


AnsiReactiononHcnmwith 
(a) Acetaldehyde: 


(a) Acetaldehyde _ (D.G Khan) 


CH, CH, OH 
mn 3CNI SS 
cC=0+HCN ~“> 0; 

H~ H~ CN 


Acetaldehyde Acetaldehyde cyanohydrin 


(b) Acetone: 


CPi NAGhiHCl CH, Zo 
C=O + HEN = ye 
CHim CH,” CN 
Acetone Acetone cyanohydrin 
Il. Write equations for the reactions of acetaldehyde with: (LHR 12) 
(a) NaHSO; (b) C.H;MegBr 
AnsaReactionloficHs Ck 
(a) NaHSOs;: 
Sess O NaHSO i So 
= + Na " > 3 tf 
HO H~ “SO,Na 
Acetaldehyde Bisulphite addition product 
(b) C;H;MgBr: ; 
H H H Br 
Zan eet gies Sos ea, EKO » 4 
CH—CH—Mg—Br + jee ae CH. C— OMgBr — => CH =e = OH Mg 
SPREE, (cls CH—CH, CH—CH Sou 
Ethanal 


2 Buta4 


wv 'Secondary alcohol) 


(Rwp.07) 


12. How will you convert: 
(a) Acetone into ter-butyl 


alcohol 


(b) Ethanal into 2-Propanol? 


Ansaconversioniofi elintos ert 
Acetone reacts with CH;MgBr in ether and on further acid hydrolysis form ter-buty! alcohol: 
CH, CH, 
x : \ . . & Br 
ot eo Etnee - + HO 
CH— Mg—Br - jade —— Ca OMgBr ——> CH F — QOH + Mg 
. eu CH CH _~OH 


Acetone = 
Te butyl aigehohi Teruary alcohol) 


e) reacts with CH,MgBr in ether ad on further avid hydrolysis form 2-Propanol (secondary 


alcohol). ; 
H H 
ESSN i. ere \ HO S Bt 
CH—Mg—Br + pn Sa CH yy OMg8 SS Caley —QOH + Mg 
Metnylmagoesium orom ge Cu 7 CH, . CH, Nou 


Ethanal 
2 - propanal (Secondary aicohil) 


1 
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13. How does formaldehyde react with: 


(a) NaHSO, (b) conc. NaOH 


(FSD _08) 


NaaiReactions of/tormaldehyde: with} 


(a) NaHlSQs;: 


Formaldehyde reacts with a saturated a i F soi ; 5 
Lae - ees i qucous solution of sodium bisulphite to forma crystalline white precipiti 
of sodium bisulphite adduct. p rma crystalline white precipitate 


H ty 
Ne , OH 
Ze = © + NaHSO. ———> NZ 
H 7 ~so.nh 
t SO.N 
Formaldehyde Bisulphite addition product 


(b) cone. NaOH: 


Formaldehyde reacts with cone. NaOH toform methanol (reduced product) and acid in sult form (oxidation 
product). It is disproportionation reaction, : 


oO 


2H—C—H +NaQH ———* CHOH + H—C —ONA 


14. Write mechanism for the addition of sodium bisulphite to|an aldehyde. . (Grw 12), 


RnstiviechanismiforAdaition(ofiNatiSO3: 
(i) To Generate Nucleophile: 
Sodium bisulphite ionizes to form sulphite ions. 


NaHSO, === SO-G + H + Na 
(iiyeAttack of Nucleophile: > . 
The sulphite ion acts as a nucleophile. since the sulphur atom is more nucleophilic than oxygen, a C—S bond is 
formed. ‘ 
\ OUP \7o 
€=0 


+ SO. ONa) === IC ‘ie 
| Le | ~ ~50 ONa 
(iii) Protonation: | 


Proton is attached to the negatively charged oxygen tonto form bisulphite addition product. 


Ss, 
=| 


| 
thich two molecules of ‘the sume of different compounds 


combine to form a new compound with or Without the elimination of a small 


molecule like H:@ or NHa. ate called condensation reactions.” 


Example: Wises : : 
Aldo} condensation is a condensation reaction. In this reaction. two molecules of the sume carbonyl compound 
condense to formun aldol. 3 
to fo 3 5 OH 0 
| afi. NaOH | 
—————, 


CH=CH—GH—C —H 


CH—C + H=CH SOSH 


Ethanal ~ 
4) 


3-Hydroxybutanal (aldol) 


H 
Ethanal 


Chapter 12 (Aldehydes And\Ketones) 


What is Aldol condensation? Give one example. (FSD 08) ~ 


16. 
AnewAltollCondensatton) Gai 
“Aldehydes and ketones possessing o — hydrogen atoms react with a cold dilute 


solution of an alkali (10%) to form addition products known as aldols, and this 
condensation reaction is known as aldol condensation. 


Example: : ; 
oO O OH oO 
| dil. NaQH | 
CH,—C + H-CH,—C—H = _ CH, CH—CH,-C — H 
3-Hydroxybutanal (aldol) 
Ethanal Ethanal 
17. Why formaldehyde does not give Aldol condensation reaction? (Sgr 09) 


17. Why formaldehyde Cots 10. oe 


Rroteormaldenvdel=sA dollcondensation| 
The necessary and sufficient conditions for an aldehyde or a ketone to give aldol condensation is to have 
a —hydrogenatom in their structures. Formaldehyde (HCHO) does not have o —hydrogen (even it has no 
a —carbon). Due to which it does not give aldol condensation. 


Formaldehyde undergoes Cannizzaro’s reaction and produce methanol and sodium formate. 


18. How Cannizzaro’s reaction is called self-oxidation and reduction reaction? (D.G Khan 08) (LHR 09) 


AnsscannizzaroisReaction 
During self-oxidation and reduction reaction, molecules of a compound are oxidized as well as reduced 
simultaneously. Cannizzaro’s reaction is a disproportionation reaction i.e., self-oxidation reduction reaction. Two 
molecules of the aldehyde are involved, one molecule being converted into the corresponding alcohol (the 
reduced product) and the otter into the acid in the salt form (the oxidized product). 

: -O 


2H—-C—H-+NaQH ————> CH,OH + H—C —ONa 


—————————————————————————— 
19. Write down the mechanism of Cannizzaro’s reaction. (Gr 10) 
AnesiviechanismronGannizzaromReaction 
(i) Attack of Nucleophile: 

The hydroxide ion acts as a nucleophile. It attacks\on the electrophilic carbonyl carbon to foritia complex anion. 


GS ee) 
HM H~ “OH 
Formaldehyde Anion 
(ii) Formation of hydride ion: 
The anion is unstable. It forms formic acid and hydride ion. 
OS - | 
Nou == C-OH + H 
Formitianid 


The presence of the negative charge on oxygen of the anion helps in the loss of hydride ion. 
(iii) Attack of Hydride ion: : { 
The hydride ion attacks on the electrophilic carbon of the othen molecule to form methoxide ion. 
H 
< SS = @ —— CcA-oO 
H~ ed 
Methoxda ion 


(iv) Transfer of Proton: 
The methoxide ion acts as a base and abstracts a proton from formic acid to form methanol and formate ion. 


Scholar’s CHEMISTRY — XII (Objective) 


(0) 


CH,— OF + H-0-¢ a = 
(v) Salt Formation: : C-H = CH,OH + H-C -O 


The formate ionjin the presence ofialkali: gives a salt of the acid. 


i 9) 
H=€ =O) + NaOH ——> H-C-ONa + OH 
20. What types of aldehydes give’ Cannizzaro’s reaction? (Rwp 08) 
ArewAldenvdes eiving Cannizzaro/sineaction 
The necessary condition for an aldehyde to’ give Cannizzaro's reaction is that it must not possess o—hydrogen 
atom. 


Examples: . 
(i) Formaldehyde do not have G— hydrogen atom even o — carbon therefore it gives Cannizzaro’s reaction 
(0) (0) 
. 2H—C—H+NaQH ———> GCH,OH + H—C — ONa 
(ii) Benzaldehyde has an & =carbon but it'‘has no & —hydrogen so it gives Cannizzaro’s reaction. 


2 CHO CH,OH COONa 
+ NaOH + 


Bonzaidahyda Benzyl alcoho! 


Sodium benzoate 


21. What is a haloform reaction? Give an example. 


AnsiHaloform|Reaction 
“Acetaldehydes and methyl ketones react with halogens in the presence of — 
sodium hydroxide to give haloform and sodium salt of the acid: This reaction is 
called haloform reaction.” 
The term haloform is used for the reaction because a haloform (chloroform, bromoform or iodoform) is one ofthe 


(LHR 08) 


products. 
Examples: 
(i) Acetaldehyde is the only aldehyde which undergoes iodoform reaction. 
(0) 
CH,— I H +3], + 4NaOQH = =———> CHI, + HEOONa + 3Nal + 3H,0 
Acetaldehyde lodine lodotorm sod. format 
(yellow ppv) 


(ii) All secondary ketones undergo jodoform reaction. 
(0) “ 


cH = 6 enenal |. 4NaOH ———> CHI, + CH,COONa + 3Nal + 3H,0 
L 


lodoform sod. acetaie 


locine 


Acetone 


22. How iodoform is prepared from ethanol and acetaldehyde? ar 10) 


peanteparation 
(i) Ethanol: om 


NaOH —2—* CHI, +HCOONa+5Nal+SH.0 
lodolorm sod formate : 


CH,CH,OH +41,+6 


Chapter 12 (Aldehydes And Ketones) 


(ii) Acetaldchyde: 


> CHI, +HCOONa + 3Nal + 3H,O 


CH,— C—H + 3, + 4NaOH 


ee ee 


(yellow ppl) 
What is the use of iodoform test? (LHR 09) 


Ansalodoformibest 


aqucous sodium hydroxide is called the 


form reaction using iodine and 

iodoform test.” 
CHCHOH +41,+6NaQH —=—? CHI, +HCOONa/+ SNal 5H.O 

‘ lodoform sod formate 

It results in the formation of water insoluble iodoform which are bright yellow crystals. 

Uses of lodoform Test: 

(i) From a synthetic point of view the haloform reaction 

carboxylic acid : 

It is used for distinguishing methyl ketones from other ketones. 

(iii) It is used to distinguish ethanol from methanol 

sed to distinguish acetaldehyde from other aldehydes. 


affords a convenient method for converting a methyl ketone toa 


and other primary alcohols. 


(iv) It can be u 


(Fsd_ 10)(Grw 11) 


general mechanism of acid catalyzed addition reactions of aldehyde. 


(i) Protonation: 


(ii) Attack of Nucleophile: 


XM. 
O— HK == Nu mie 


rize in the presence of dil. H;SO.. 


ations how formaldehyde and acetaldehyde polyme 


polymerize in the presence of dil. HySO; to give metaformaldehyde and 


Both formaldehyde and acetaldehyde 
paraldehyde respectiv ely. 


: Give equations for reaction of Phenylhydrazine with the following: 
(b) Propanone 


Ethanal reacts with phenylhydrazine to form ethanal phenylhydrazone in the presence of an acid. 


| scholar’s CHEMISTRY — XII Objective) 


CH 
ZB = 9 + HINNHC,H, 


np Gi 


H Z = NSNHGH. + 1.0 


H 
Ethanal 


i) Propanone: Ethanal phenylhydrazone 


Propanone reucts with phenylhydrazine ; 
CH, phenylhydrazine to form propanone phenylhydrazone in the presence of an acid. 


5 CH 
© = 0 + H\NNHC,H Bl Ds 
2 } ———> C = N—NHC 
a ah ou? N—NHG,H. + H,O 
Prope 
— : panone Propanone phenylhydrazone 
17. Write formula of paraldchyde and metaformaldehyde. 


> (Mtn 12 


H Veyrre thudloe 
(i) Paraldehyde: (ii) Metaformaldehyde: 


0) 

7s () 

0 5 | | 
ST (0) fo) 
Gh SS 
CH 0 ers 
Pacman oe Metaformaldehyae 


ee 


28. Writedown the formula and IUPA€ name of an ACETAL. 


CH, OCH. 


DK 
H~ SOG.H, 
1, 1 — Diethoxy.ethane (an acetal) 


29. What products are obtained 'by the reduction of acctaldehyde and acetone with NaBH,? 
OR How will you convert ethanal into ethanol, give equation? : (Fsd 09) 


OR__How will you conyert ethanal into ethanol, Sve Qua OM 


Acetaldehyde (Ethanal) and acetone are reduced to primary alcohol and secondary alcohol respectively with 
sodium borohydride. NaBHs. 


cH— 6 = 0+ 2IH]——> CH.—CH—O 
Emanal } E:manol i 
CH, GH, 
cH—¢ = 0 + 2tH] => cH—CH— OH 
Prepencde: a 2:Fropanct 
‘0. Apply your knowledge to convert formaldehyde into methyl alcohol? (Grw 11) 


Formaldehyde Methyl Alcohol : : 
Formaldehyde on reduction with hydrogen in the presence of a metal catalyst like Pd. Pt. or Ni form methy] 
alcohol. ; 
(0) 


ein ig  GH 


Met aliacho: 


Fonpalcn yt 


; = = Oo : = & ‘3 a 4 3 rnd | 
220 ! : \ chapter 12 (Aldehydes And Ketones) ° ; 
3i. Name two mild oxidizing agents, which distinguish aldehydes and ketones. ae ~ (sd 10) > 
OR Which are those weak oxidizing agents which can oxidize aldehydes but not ketones: - (Rwp 09) 


Asad Oxidizineeaeents 
(i) Tollen’s-Reagent (Ammonical silver nitrate solution) : 
(ii) Fehling’s solution (An alkaline solution containing a cupric tartrate complex ion) 
(iii) Benedict’s solution (An alkaline:solution containing a cupric citrate complex ion) —. 
These mild oxidizing agents can oxidized aldehydes but not ketones. So, they are used to distinguish between 
Idehydes and ketones. 


—___ aldehydes ane Ke On eS EE 


What is silver mirror test? Write a corresponding equation for CH;CHO. 


32. : (Fsd 10) 

Q Give chemical changes in two steps that occur by the addition of Tollen’s reagent to an aldehyde in a test 
: tube and heated. (Grw 11) 

Q Discuss the chemistry of Tollen’s test. 

Q Why Tollen’s test is also called silver mirror test? 


Ausmrollentimest(siven|iirrorabest) 
Tollen’s test is also called silver mirror test because aldehydes form silver mirror with Tollen’s reagent 
(ammonical silver nitrate solution). 
Add Tollen’s reagent to an aldehyde solution in a test tube and warm. A silver mirror is formed on the inside of 
the test tube. 


AgNO, +3NH,OH >[ Ag(NH,), ]OH + NH.NO, +2H,O 


R - CHO +2[ Ag(NH,), ]OH——R -COONH, +2Ag+3NH; + H,O 


Silver mirror 
o High quality mirrors are manufactured by using this principle. 
2 Ketones do not give this test. 
33. Write Fehling’s solution test. ’ (FSD 12) 
Q Describe and give equation for reaction of aldchyde with Fehling’s solution. (Grw.08) 


Rnsinehlineecolitionitest 
“Tt is an alkaline solution containing cupric tartrate complex ion.” : 
Aliphatic aldehydes form a brick-red precipitate with Fehling’s solution. To an aldehyde solution, add Fehling’s 
solution and boil. A brick red precipitate of cuprous oxide is formed. 
R —CHO +2Cu(OH), + NaOH——>R - COONa + Cu,0 + 3,0 
Brick-red ppt 


Ketones and aromatic aldehydes do not give this test. 
34. What is Benedict’s solution test? (Rwp 12) 


Aliphatic aldehydes form a brick-red precipitate with Fehling’s solution, To amaldehyde solution, add Fehling > 


R—CHO +2Cu(OH), + NaOH =— R -COONa + CugO+3H,0 
Brick-red ppt 


(i) Electrophilic character of carbonyl carbon: : : 


Alkyl groups are attached with carbonyl carbon in ketones. These alkyl groups donate electrons to carbon aloe 
and decrease its electrophilic character. In this way its reactivity decreases as compared to aldehydes. © 
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(ii) Stearic Hindrance: ; ; 


In ketones, bulky alkyl groups create stearic hind 
reactive than aldehydes (havi 


rance in the attack of; nucleophilic Tea i ; 
one - ent. This makes-it tess 
ng one hydrogen atom instead ofvalkyl groups). S vue 


Ketones produce a wine red or oran 
_Aldehydes do not give this test. 


ge red colour on adding alkaline sodium nitroprusside sslation drop: +” 
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37. What is Formalin? Give its use. (D:G Khan 08) 


ANSAEO! > ; = = 


we alinge Ct ~ ° os - ae y. 
Formalin is 40% aqueous solution of formaldehyde containing 8% methyl alcohol and'52% water.” 
Ibis the trade or commercial name of formaldehyde. 


Uses: 
ltsis used: . 
° usin antiseptic, a disinfectant. a germicide and a fungicide. 
° for preserving animal specimens 
efor sterilizing surgical instruments 


38. Give two tests for distinguishing between aldehyde anda Ketone. 
AnsSDistinction|betwee Aldehydeland|Ketonell 
Aldehydo 


(LHR 12) 


(Chemical reaction ketene) 


Both aliphatic and aromatic 
aldehydes give this reaction 
but not ketones 


Tollen's Test 
Ammonical silver nitrate solution 


Asilver mirror (Ag) is 
formed 


no reaction 


Sodium Nitroprusside Test 
Na,[Fe(CN),NO] 


Avine red or Orange red 
colouration 


Aldehydes do not give 
this reaction 


no reaction 


(i) It is used in the manufacture of resins like urea-formaldehyde and plastics such as bakelite. 
(ii) It is used in the manufacture of dyes such as indigo, para-rosaniline, etc. 

(ili) It is used as a decolourising agent in vat dyeing. 

(iv) It is used in the silvering ofimirrors: 


40. Write down four uses of acetaldehyde. (ESD 08) 


0) It is used in the production ofiacetic acid, acetic anhydride. n-butanol. ethanol: 2-ethy-l-hexanol. vinyl acetate. 


paraldehyde, ethylacetate, etc. 2 2 
It is used to make acetaldehyde ammonia used as a rubber-accclerator. 
(iii) It is used to make chloral hydrate. ethanal trimer and tetramer. Ghloral hfdrate and ethanal trimer are both used us 


hypnotic drugs whereas ethanal tetramer is used as a slug poison. 


acticeptic inhalentin nasal infections: Gaia 
It is used as an antiseptic 1n aes 


242 


————— 


boxvi group of one amino acid and amino group of another amino 
et -OC —NH-) linkage is called peptide linkage of 


In the reactions between amino acids. the car 


ed with elimination of HLO. the resulting ( 


Exaniple: Peptide linkage 
| . 
ve . -HO iI v = H 
“N—CH—COOH - N= GH—COOR 7 H.N-GH-COH OH coo 
Ga eal 


Hak: 
Dipeptide 


Ik H oR R 


L 


(Lhr 09, Fsd 12) 


Proteins) 


“A molecule which is obtained by formation of many 


© ~The compounds formed by the condensation of two or ; (i) 
nore same or different a — amino acids with the peptide bonds between a — amino acids having.a (ii) 
elimination of water are called Peptides.” molecular mass more than 10.000iis called! protein, (iii) 

© {ts types are: Dipeptide. oligopeptides, polypeptides © It has four types: Primary. secondary, tertiary and (iv). 
and proteins. quaternary proteins. e (Vv). 

; : (vi). 

o All peptides are not proteins o All proteins are peptides ; (vii). 

; (viii). 

Ne (ix). 

40. Differentiate between polypeptides and proteins. (x). 
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© §=Apeptide having a molecular mass up to 10.000 ts 
called polypeptide. 


© A peptide having a molecular mass more than 10,000 is 
called protein. ae 


° {thas four types: Primary. Secondary, Tertiary and 
quaternary proteins. 


e It has no types. 


fxamples: Examples: 


It is itself an example of derived proteins. Albumin, globulins, Collagen, Legumin ete. 
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MACROMOLECULES 
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qi. _‘Fillin the blanks. 


Macromolecules are built up from small units called 


Nylon is polyamide and terylencisa__. i. ; 
Nylon is prepared|by the reaction of ____ and /hexameshylenediamine: 
Based on their thermal properties, plastics are divided jnto main classes. 
Polyvinyl chloride isa ______ plastic. 

Glucose is storedas___in the liver, ; ‘ 


Glucose and fructose are water carbohydrates. 
Protein after digestion changes to _- 
Purine and pyrimidine are ofinucleic acids, - 


Addition of'a plasticizer the flexibility: of the polymer. 


Answer Key. 


Monomers 


(iii) 
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Q2. Indicate True or-false. 


Woke vette kkk L ) 
(ii) 
(iii) 
(iv) 
09) 
(vi) 
(vii) 
(viii) 
(ix) 
(x) 


Nylon-6,6 and terylene arc condensation polyiners. 

The disposal of plastics does not cause any pollution problen. 

Fructose is a polysaccharide carbohydrate. 

Human beings get no food nutrient fromicellulose. 

The most abundant.and the most important steroid in the human bodvis vitamin D 
Enzymes are the compounds containing C Hand O only — 

The deerce of unsaturation of fats is measured by thelr edine number, 

Activity ofan enzyme varies with temperture and ptf 


Nucleic acids-are biological catalysts: 


The nucleic acids are responsible*for, protein synthesis in the human bods. 


“Trae ci [Fase] 


2 —— 


Answer Key. \ 
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—— 7) a, eee :—SCS~*# 
“Jultiple choice questions. Encircle the correct answer. 
molecules made into macromolecules. 
(b) the fractional distillation of crude oil. 
(d) the hydrolysis of proteins. 


In which of these processes are small organic 
(4) the cracking of petroleum fractions. 

(c) the polymerization of ethene 

Which of these polymers is an addition polymer? 

(a) Nylon -6.6 (b) polystyrene (c) terylene (d) epoxy resin 
Which of these polymers is a synthetic polymer? 

(a) animal fat (b) starch (c) cellulose 
Plastics cause pollution problem because many plastics. 
(b) are very inflammable 

(d) decompose to produce toxic products. 


(d) polyester - 


.a) are made from petroleum 
(c) burn to produce toxic fumes 
The fibre which is made from acrylonitrile as monomer: 
(a) PVC (b) rayon fibre (c) acrylic fibre 
(vi) | A polymeric substance that is formed in the liquid state and then hardened to a rigid solid is called 
as , 
(a) tibre (b) plastic (c) varnish 
(vii) Vegetable oils are 
(a) unsaturated fatty acids 
(c) glycerides of saturated fatty acids 
(viii) Which one of the following elements in not present in all proteins? 
(a) carbon (b) hydrogen (c) nitrogen (d) sulphur 
(ix) Which one of the following is a water soluble vitamin? 
(a) niacin (b) riboflavin (c) trypsin (d) ascorbic acid 
Which one of the following enzymes brings about the hydrolysis of fats? 
(a) urease (b) maltase (c) zymase (d) lipase 
The reaction between fat and NaOH is called. 
(b) hydrogenolysis (c) fermentation 


(d) polyester fibre 


(d) polyamide resin 


(b) glycerides of unsaturated fatty acids 
(d) essential oils obtained from plants 


(a) esterification (d) saponification 
(xii) Which une of the following statements about glucose and sucrose is incorrect? 

(a) both are soluble in water (b) both are naturally occurring 

(c) both are carbohydrates (d) both are disaccharides 


Solved Exercise MCOQ’s| 
Ore Answer Reason} 


: ose 4006 
erization of = Taeeemearer sca mata Clic 
(i) (c) The polym Ie: n CH, CH, 109 atm pressure L CH, CH.t, 
ethene traces of O, (0.1%) 
: Polyethylene 
NCH =CH ———» —CH+~CH=CH}- .CH- 
| | 
\ C,A. C\H, C,H. 
2 | Styrene Polystyrene 
oiy | (d) Polyester | As polyester is man made polymer, 
ma) (id) decompose to produce } These toxic products causes air pollution. 
toxic products = 


ets 


rita) Pe viyrenc 


(c} acrylic fibre 


They ~ convert 
hydrogenation. 


Try, lycerides are casily hydrolyzed by lipase to fatty acids and glycerol 
In this reaction soap is formed, : 


Sucrose is disaccharide glucose is not 


Which of the following enzymes brings about the hydrolysis of fats? 
(a) Urease - (b) Maltase 
Which of these polymers is an addition polymer? (Gr 11, Lhr 10, Rwp 2008) 
(a) Nylon-6,6 (b) Polystyrene (c) Terylene (d) Epoxy resin 

Degree of polymerization is useful in ; Rwp 2009) 

(a) Structure determination of polymers (b) Calculating the mass of repeating units 

(c) calculatingthe molecular mass of polymers (d) Classification of polymers cS) 

Enzymeuused for the diagnosis of obstructive jaundice is (Rwp 2010) 

(a) LDH-! (b) L-Asparaginase (c) Lipase (d) Alkaline-phosphatase 
Which element is not present in all proteins? (Fsd 2009) 

(a) Carbon (b) Hydrogen (c) nitrogen (d) Sulphur 

Nylon 6,6 is obtained by heating hexamethylenediamine with an (Fsd 2010) 

(a) Adipic acid (b) acetic acid (d) Acrylic acid 

Vegetable oils are j (Lhr 08'\Fsd Supp 2010) 
(a) Unsaturated fatty acids (b) Glyceride of saturated fatty acids 

(c) Glycerides of unsaturated fatty acids (G)) Saturated fatty acids 

Which statement about glucose and sucrose is incorrect? (Gr 2008) 

(a) Both are soluble in water (b) Both occur naturally 

(c) Both are carbohydrates (d) Both are disaccharides 

The fiber which is made from acrylonitrile as monomer is (Lhr 2009) 

(a) PVC (b) Rayon fiber (c) Acrylic fiber (d) Polyester fiber 

Starch is a polymer of (Chr 2011) 

(a) a — D-glucose (b) B=D= glucose (c)a-D-fructose  (d) B-D fructose 


(Grw 09, D.G Khan 08, 10 Sgr 09) 
(c) Zymase (d) Lipase 


(c) vinyl chloride 


Which of the following is an example of. aldohexose? 
(a) Ribose (b). Sucrose 

Which of the following is a non-reducing sugar? ; 
(a) Glyceraldehydes  (b) Fructose (c) Glucose sth (d) Sucrose 
Which of the following carbohydrates gives a dark blue‘colour with iodine? i 

(a) Glucose (b) Starch (c) Gellulose (d) Sucrose 
Glucose cannot be classified!as 

(a) Hexose (b) Aldose 

The proteins with a prosthetic group are known as 
(a) Complex proteins _(b) Secondary proteins” 


(c) Fructose (d) Glucose 


~ (c) Garbohydrate (d) Oligosaccharide 


(c) Conjugated proteins (d), Essential proteins 
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24 
wor | 28. Which of the following carbohy me. so : 
6. Which of the following is a test for proteins? (c) Tollen’s test (d) Benedict’s\'test (a) Starch (b) ites Stves positive Fehling selttign test 
a I} q my aever’s test C) . i Cllulose 
(a) Molisch’s test ye Pa EASA hemical agent is called\ (c) Sucro (d) Glucos 
- rotcins by heat or ¢ $ ay) 29. The most abrndant { i1ucoOse 
The destruction of the pialgeies nature and activity of p EiDenananon (d) Polymerizs{tion Ada Bahes human badly is 
a) Dehydration Onida ee sae protein? a Which of the fol ) Cholestero} (c) Steroids (d) Sex hormones 
hi fi i is: -.am globular y ¢ followi s 
8. Which of the f following is an example of 2 D (h) Keratin (fibrous protein) 3 ana ing is optimum temperature at which most of the enzymes are Most active 
(a) Myosin (Muscle protein) a = ~ 
ee Si n ie 1S protein) id) Haemoglobin 31 Watson and crick noti CHEE {c) 43° € (d) 35°C 
(c) Collage (yibrous i ° « CK 5 < -y ~ - 
F e es eg Sa rece RG a noticed that the double stranded structure provide a mechanism 
| He a (b) Ribos Lae fc) Thyamine (d) Phosphate (a) Duplication . (b) Replication (cj Reproduction (d) Evolution 
OD aaa ane : 32. Polymers can be classified on the hasis of 
10. Major function of DNA is f ‘ 
ie T ntro! metaboli (by) To control synthesis of protems (a) Structure (b) Nature of miimomer (c) Thermal properiics (dy) All afthe above 
nd ae as rmat 11 one gencration to the next , roperiics lafithe abo. 
(c) To catalyse biochemical reactions — ¢d)_ [Te transfer genet tic information from one 4 33. Which of the following is an sample of thermosetting plastic 
. a) Polystyrene ? Ne . i ¢ 
His ae nucteuide pe (b) A Sugar and phosphoric acid unit } 7 Nanas ; stb) Polyvinyl chloride (c) Polyethylene (d) Polyester 
(a) A base and sugar : (dy A sugar. a base anda phosphoric acid unit | 34. A Number of possibic isomers formed by glucose is 
(c) A base and pho ala un 7 ae (a) 8 (b) 12 vic ene 
2 i are esters veher fatty acids : ro r x Soe 
es an ae are ESICts ey ene aN ie) Glycel (dj) Methanol 35. Which of the following is the most abundant carbohydrate 
OP | t 2 au : b (a) Starch (b) Cellulose i) Glye gen (dy Sucrose 
13. Lecithin is an example of : 4yeproteine 36 Which of the foll ‘ pe g { : 
(a) A simple lipid (6) Phospholipids (c) Waxes (d) Proteins . ¢ following is an example of simple protein 
14. On hydrolysis of starch. we finally get ; dy Sucrose (a) Oligopepiide (b) Cholesterol (cy) Afbumin id) Lecithin 
(a) Glucose (b) Glucose ~ fructose (¢) Fructose (d) Sucrose \ { 37: These enzymes which link two molecules through the breaking of high energy bonds are called 
15. Enzymes in the living systems it nee \ (a) Lyases (b) Isomerases (c) Ligases (d) Transferases 
f ! anspart oxyge ' 
a) Provide energs ne ae Bichanical nrocesecs 38. The number of milligrams of KOU required to neutralize one gram of fat is called 
rita § 1) Catalyse 
(c) Provide immunity a (4) ; (a) lodine number (b) Acid number 
16. Glucose is stored in our body as ' Celeep onification number Woxane 
(a) (Bats (b) Lipids (c) Glycogen (d) Sucrose ) Sap i (d) Octane number 
17 o.—D slucose and (}—D glucose differ from each other duc to the difference in one of the carbon atoms, : 
: Fae = 
with respect to its se : re aS dai i i gl [MCO 
(a) Number of OH groups (b) Conformation = . ee = BN 1 i0 ab: Ne: 
(c) Configuration (d) Size of hemiacetal ring 
eC ‘ - 
: : ains 2 non-transition metal ion? é : ; 
18. Which of the following biomolecules contains (d) ;Chlorontiy l. gave hypothesis about macromolecules. 
Gy Haemonlobin COAST Onan ema (a) Carothers (b) Millikan (c) Staudinger (d) Kekule. 
19. Which of the following is used in the preparation of nylon? 2, is not found in plants 
(a) Adipic avid (b) Isoprene (c) Butadiene (d) Ethylene Gq Glicoscame (ByiREuCORe (c)\Suerose anneenee 
20. The widely used PVC is a polymerized product of : : 3. serve as weatlicr resistant paints - 
(a) CH=CH, (b) CH CI-CH.CI (c): CH, =CGl, (d)g@H, =GHCI (a) Co-polymers (b) Ter-polymers (c) Both a and b (d) None of these 
4. Empirical f In for carbohydrates is: 
2 \ among the following is a product of addition polymerization reaction? =mpirical formula Hi \ 
21 ee t (b) Tervlene (c) Nylon (d) Polyamide (a) C, (HO), (b) Cs, (HO), (c) C, (HO), (2). CA HO) 
ihichit : following is use ake nonstick cookware? S. Carbohydrates are polyhydroxy compounds of: 
DF Which one of the following is used to make nonstick cookware lene/(tehen) u ‘ polyhydroxy ce 
(a) PVC (6) Polyethylene (c) Polystyrene (d) Polytetrafluorocthylene (te (a) Aldehydes (b) Ketones © Fats (d) Both aand b 
23 Paersn is an example of: 6. Addition polymerization inyolyes ‘mechanism ; re 
"asamude “hy Polyethylene (c) Polypropylene (d) Polyester (a) Aldol mechanism (b) Cannizzaro mechanism 
24 irlon has x unit << ; (c) Free radical mechanism (d) All of these 
is) Ison (b) Glycol (c) Aer lic acid (d) None of these *. Which one of the following is an addition polymer? Poletinabahtocde 
Wh lian formate is heated with sodalime. it forms: (a) Nvlon 6.6 (b) Epoxy resins (c) Polyester resin (d) Polyvinyl chloride 
(b) CH, ©) CH. (d) CH=CH 8. Which one is used asa binder ee paints? ath OVE 
ik , Aa ra j VC (b) Nylon 
“uch is use removed ink and rust stains on cloth: (a) l , 2 ; ; 
aed used POLES oil 9. A condensation polymer formed! by the condensation of adipic acid and hexamethylencdiamine is 
.) Oxalic acid (b) Aleshol (c) bther (d) Kerosene o! : ace ensation p NGAGE (c) Polyester resins (d) PVG 
8uth glycogen and celluiose are polymers of glucose. Phe main factor that makes them differentis 10 a) Epoxy Resins ‘ip arse 
ti Sis? . cannot be h : se Prat 
c! dre glucose aps Ft meet ¢) Polysaccharides ~~ (d) None 
CG ee has morwerzce une 1 Bch paint x : (a) Monosaccharides —_(b) Oligasiceharides , ( ysace yNe | 
(b; Cellulose Riore wiucose untts 2) more’ Branch paints ue ur Roa 
: see ee 2 ; ey + Which one of the following isa disaccharide: (c) Fructose (d) Glyceraldehyde 
>) 4 y 21 Ui: teeta atts \ aval 
(c) Glycogen la nite (a) Glucose: (b). Sucrose 
(d) Glycogen is known es sntinal starch 


36. 


Shh 
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Fructose, 2 hexose sugar have a: structure 

(a) Pentagonal (b) Hexagonal (c) Tetrahedral 
Which one of the following is a trisaccharide? 

(a) Glucose (b) Sucrose (c) Raffinose 
Molecular formula for starch and cellulose is 

(a) C.(H20), (b) C.Hy20¢ (c) CisHs2016 
Glucose store in animals in the form of 

(a) Sucrose (b) Glycogen (c) Starch 
Starch is a polymer of 

(a) B-D-glucose (b) B-L-glucose (c) a-L-glucose 
Cellulose is a polymer of 

(a) B -D-glucose (b) Glucose & fructose (c) a&-D-glucose 
How many C-atoms are present in the structure of Steroid Nucleous? 
(a) 17 (b) 71 (c) 27 

Which is used as "Sweetening agent" in confectionery 

(a) Fructose (b) Glucose (c) Sucrose 
Enzymes speed up reactions by factor of upto 

(a) 10'° (b) 107° (c) 10'* 

The non-protein part of an enzyme is known as: 

(a) Co-factor (b) Substrate (c) Active site 
The enzymes which catalyzes oxidation reduction reactions are 

(a) Ligases (b) Lyases (c) Transferases 


(d) Pyramidal 
(d) Maltose 

(d) (CoH100s)n 
(d) Glucose 

(G)) os Bane 
(d) None of these 
(d) 18 

(d) Galactose 

(d) 10°° 

(d) None of these 


(d) Oxidoreductases 


The conversion of fumaric acid to malcic acid in the presence of fumarase enzyme is an example of 


(a) Ligases (b) Lyases (c) Transferases (d) Oxidoreductases 
The optimum temperature at which an enzyme will catalyze the reaction at maximum rate is at or around 
(a) 30°C (b) 25°C (c) 37°C (d) 40°C 
In the body nucleic acids occur as a part of the conjugated proteins called 
(a) Ribonucleoproteins (b) Deoxyribonucleoproteins 
(c) Nucleoproteins (d) None of these 
Purines inlcude 
(a) Adenine and thyamine 2 (b) Adenine and guanine 
(c) Cytosine and thyamine (d) Cytosine and uracil 
In RNA, thyamine does not occur and its place is taken by 
(a) Guanine (b) Cytosine (c) Uracil (d) Adenine 
is a type of compound lipid ' 

(a) Sphingolipid »  (b) Terpenes (c) Sterols (d) All of these 
Which one of the following is the precursor of steroids? 
(a) Ergosterol (b) Cholesterol (c) Ergocalciferol (d) Phospolipid 
In hardening of oils which one occur as catalyst: 
(a) Copper (b) Chromium (c) Nickel (d) Iron 

detects the number of double bonds 
(a) lodine number (b) Neutralization (c) Acidic number (d) Basic number 
Ergocalciferol is a lipid 
(a) Compound (b) Conjugated (c) Simple (d) Derived 
If molecular mass of repeating unit of a polymer is 63 and DF is 1000, then mol. mass 6f polymer is 
(a) 63000 (b) 937 (ce) 1063 (d)6300 
Polymer formed by polymerization of three monomers is: z 
(a) Homopolymer (b) Terpolymer _ _ (c) Copolymer (d) None 
Vinyl acetate reacts with butyl maleate to forma polymer 
(a) Terpolymer (b) Homopolymer : <(c) Copolymer (d) None 
Triglyceride with no double bonds have Iodine nuniber 
(a) Zero (b) One (ce) 1/2 (d) Two 
Polymer used in making gramophone recorders is bere 
(a) PVA (b) PVE 


(c) Polystyrene 


(d) None 
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38. PVA is sup 


(Objective) 


Plied in anumber of grades differing in 


ee ner 


(a) DP (b) PV . 
39. GEV for paints in car. industey are: Se oe . 
x eae 
(b) Acrylic resins (c) Polyester resins (d) Epoxy resins 
40.. When a nitrogenous base combin 


(a) Ribose 
41. Which one ofthe followin 
(a) Glucose 


(a) They are insoluble in water 


(b) Nucleotide 


€ with a sugar it is called: 


(c) Nucleoside : (d) None ofithese 


2 give test with Fehling’s solution: 
(b)\Fructose ~ 
42. Which ofthe following is nota ‘chara 


(c) Sucrose (d) | Lactose 
cteristic ofilipids: 


(b) Their primary building’ blocks are fatty acid, glycerol and sterols 
(c) They are utilized by non-living Organisms 


(d) They are good source of energy 


43. The increased quantities of cholestcrol in blood 'c 
(a) Plaque (b) Blood pressure 


auses: ‘ 
(c)|Heart diseases (d) All ofthese 


44, The structure of proteins can be disrupted easily by: 


(a) Heating 


(b) Change in pH 


. (c) Using strong oxidizing and reducing conditions (d) All of these 


A 


0 Le 
| iJ | @ikinase 


(d) Alkaline phospatase 


( 


a) adipic acid 


7 (b) Glycerides of\unsaturated 
fatty acids. 


(d) Both are disaccharides _- 


Z. 
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IReason 


Tryglycerides are easily hydrolyzed by lipase to fatty acids and glycerol, | 
nGH, = i ——> _ —CH,{CH—CH}- |CH— , 
| | 


C.H, C,H, C.H, 


Polystyrene 


Styreno 


Sulphur.is not essential /element of protein while others are essential, 


I ies (ier 
THOC(CH;),COH + nH,N(CH.).NH, “> -C(CH,),C f NH(CH,).NHC(CH,).C },NH(CH,),.NH- k 
Adipic acid Hexamethylencdiamino_ . : Nylon-6,6 


(0) 
ul 
CH,-—0 — 8 — (CH;),—GH = GH —=(CH;),= CH, 


I is 
CH—0— C | (CH;),=CH = CH=(CH;),= Ch, 
| . 


CH,—O— C — (CH;),—CH = CH—=(CH;):— CH, 
{0} 


Glyceryl trioleate (anjoil) 


Sucrose‘is disaccharide glucose 'is not. 
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Strach is polymer of & - D- Glucose having two types amylase & 
amylopecun, t 


y Test MCQ’s 


sized AGT build up by small molecules. 


3 ae Sareea —— As polyester Becoics h 
eae eee Te Reason } poly shard on heating. 
(d} G lucose Ribose Aldopentose, Fructose Ketohexose. sucrose = disaccharide 


ae 


| (ad) Sucrose It is disaccharide 


(b) Stareh 


————_—________. 


| (Q) Oligosaccharide 


Amylose present in starch gives deep blue colour with iodine. 


SRscom 1) a carboxylase and succinic thiokinase. 


Glucose is monosaceharide not oligosaccharide. 


fc) conjugated proteins 


————____. 


| (ay Molisels test 
i 


These proteins are conjugated with prosthetic group, 


Pollen’s. Beayer’s & Benedict's test are for aldehydes 


The denaturation may be reversible or irreversible. 


| (c) denaturation 


[Additio ni: 
UNO <t : 


Ls. (d) Haemoglobin Myosin is musele protein. collagen is fibrous & keratin is also fibrous, 
Bh te) Phymine In RNA thymine is replaced by uracil 
10. (d) to transfer eenctic | DNA Gs dinueleic acid which helps in genetic transportauion. 


——— 


information from one 
generation to next 


$$$ $$ $$. 


Le (a) 2 base and sugar Nitrogenous base and ribose or deoxs ribose sugar. 

12: (b) glycerol Wis hes are elveerides of ti Wy acids. 

133 (a) a simple lipid Lecnhin conjugated with protein terms li ipoprotein. n Ch, = We to Len asain CH } CH 
(b) glucose + fructose Because they are Monomers of sucrose. Ci 5 : Cl 
(d) catalyse biochemical Ingymes are biological catalysts, Ses SEG NEUES) - 


processes 


It is an additional polymer. 


16, (c) glycogen Due to storage of glucose as ely cogen itis called animalistarch. 


Teed Toon t 4 
Configuration means arrangement of groups in space ! , 

= : Stent pé nHOC(CH | COH + nH.N(CH) NH ——, .C(CH).C [| NHCH } NHC(CH ) C J NHICH NE 
18. | Haemoglobin contains Fe which is transition element. Asipic acid Hexamcthylenediamino Nylon-6,6 

19, 


Adipic acid & hexamethvlene diamine are two monomers of nylon. 


CHL = CHCL (vinyl chloride) is polymerized to form PVC, 


Nylon. terylene and polyamide are condensation polymers. 


(d) Polytetrafluoroethylene 


Teflon is formed by polymerization of GF. = A CF3. 
(Teflon) 


Dacron is formed by condensation poly merization of terethalic acid & 
ethylene glycol, 


Orlon has a unit acrylonitrile. 


HCOO Na’ + NaOH —S)s Hs + NasCO, 


Kerosenaioil reagis with Stains on 


eloth and remove them from cloth: 


(d) glycogen is known as 


Cellulose ts plant starch while : ulveog 
animal starch 


en is animal starch. 


Chapter 14 (Maeromo cule 


| Glycogen is called animal starch. 


(b) Glycogen : 
| Starch is not pure compound but a mixture of two polysaccharides 


16. (d) « — D-glucose 
(a) B —- D — Glucose 


It is unbranched polymer consisting of large number of glucose residues 
join to each other through B-1-4 linkages. 


(a) 17 (C — atoms) 


Structure of Steroid Nucleus 


19. (a) Fructose 
20. | (b) 10" 


2A (a) Co-factor It is also called co-enzyme. 


22, | (@) oxidoreductases | (d) oxidoreductases Oxido ~ oxidation, reducto — reduction etc. 


23° No answer is correct [Noansweriscorrect _| This is transfer of isomers which is catalayzed by isomerases, 


24. | (©) 37°C 


| It is used in baking goods. 


This shows the amazing efficiency of enzymes. 


| This temperature is normal body temperature. 
25. | (c) Nucleopratein | Nucleo — nucleotide, protein 
20. | (b) Adenine and Guanine 

27. | (c) Uracil Uracil is special nitrogenous base which is present in RNA. 

28. | ¢ (a) sphingolipid It includes radicals in addition to fatty acids. 7 


29. | (b) cholestere} | Cholesterol is most abundant animal sterol. 


(c) Nickel 


Adenine & Guanine are represented by ‘A’ and “G’ respechiely 


| Vegetable oil + Hi —“» Vegetable ghee | 


| (a) iodine number A fat with no double bond has zero iodine number. 
| (d) Derived 


(a) 63000 


| Ergocalciferol is vitamin D) which is derived lipid! 


Mol. mass of polymer = D.P * mol. mass of repeating unit = 1000 x 63 = 


63000 
| (b) Terpolymer | e.g.. Acrylic resin is terpolymer formed by three monomers. Z 
RES 


| (c) copolyment Because two kinds of monomers polymerize. 


| (a) zero | lodine number is a measure of number of double bond). 
. | (PVC 


(a) DP 


PVC is on addition polymer which has unit GH» = CHCl. 


DP = Degree of polymerization. 
(b) Acrylic resins Acrylic resin has units. Acrylic acid, methylhmethacrylate & acrylonitrile: 


(c) nucleoside Nucleoside is a.combination of nitrogenous base & sugar. 


(a) Glucose Because glucose isan aldehyde. 


(c) They are utilized by 7 non- 
living organisms 5 


ew (d) All of these 
4, (d) All of these 


Lipids are utilized by living organisms and also produced by living 
organisms. y 


So inereased quantity of cholesterol is harmful. 


This process is called denaturation of protein. 


_(2) On the basis of Monomers: * 


. 


(Grw 08) 


it} 
a or, polymere are large molecules built up from 
units called monomers.” - 

o €«(CAll polymers are macromolecules butall ma 
o Macromolecules may be i inorganic oro 
Examples: 

Diamond (inorganic macromolecule). 
Lipids (organic macromolecule 


cromoleculles are not polymers. 
rganic (Biopolymers, synthetic polymers etc:) 


What are polymers? Discuss different types of|polymers. 


“A large'size molecule build u 
p by the repetition of i d 
units (monomers) i is called polymer.” f aa 
ees Chi 
(1) On the basis of- Structure: 


(i) Linear polymers (ii) Branched chain polymers (ili) Crosslinked polymers 


(i) Homopolymers 
(3),On the basis of Heating effect: . ‘ 
(@)» Thermoplastic polymers (ii) _Thermosetting polymers : mea Hes HES 
a A 


a Classify the polymers on the basis of types of monomers. Define co-polymers with one example. 
} (Rwp 09): 


(ii) Copolymers (iii) Terpolymers 


isailypesiofiPolymersionithe| Basis of Monomers iim 
On the basis ofimonomers, polymers are of three types: 


- Lue ice > (ii) copuners - (iii) Rana 


“A polymer which is formed hy the polymerization of two different monomers 
together is called co-polymer.” 


For example: : 
Vinyl acetate reacts with butyl maleate to give a copolymer. © 


+nCH = GH—GCH — GH — CH —CH,—GCH 


n CH, = CH CH —> ; 
| | | | } 
OCOCH, COOBu COOBu OcOcH; coos. COOBu OcocH; Jn 
Vinyl acetate Butyl maleate Copolymer 


How the degree of polymerization helps to determine the molar mass of the polymer? (Fsd 10): - 


ae aia repeating units which determine the tng of the polymer. chain 
is called degree of polymerization”. , * 


Calculation of molecular mass: 
; The molecular mass of. a polymer is the product Os molesularm mass of the repeating unit and the DP. 
xample: < . ; - 


Vinyl chloride polymerizes to sive polyvinyl! chloride Cee: 


its repeat 


ing unit is 62.5. 


(D.G Khan 08) 


5. »° What are thermoplastic and thermosetting polymers? 
OK Differentiate between thermoplastic and thermosetting polymers. 
eee rF|-|»>s=_=_=e Oe 


hen enn nosettingip v6 
o A polymer which becomes hard on heating and 
be softened again is called thermosetting 


° 


cannot 


° They cannot be remoulded or reshaped. 

> Strong inter molecular forces are present that is why 
thermosetting polymer, on heating, decomposes 
instead of melting. 

° They are more brittle and insoluble in organic 
solvents. 
They 

Examples : 


2 


ional cross-linked structures: 
rmaldehyde resin, Terylene, etc. 


- have three d 
e. 


ree dimens 
lit eafo 


Ur 


ke 
XC 


(Fsd 09) (Rwp.08) 


in which monomers having functional group combine to 
with the elimination of small molecule is called 


chanism whether it is ionic in nature. 


[ 


ae 4C))- = Q- CH, SEE. - of = 2nH.O 


Dacron (polyester) —————————— 


1b H 


ow polystyrene is prepared? Give its two uses. (D.G.Khan 08, Grw oS) 


Chapter 14 (Macromotecules) 


EEE 


‘Sortance: 


0 baa 
memalor use of igBOxy resins is im coating m materials which give fouennesss flexibility, adhesion and chemical 

j (ii I stance, . - 
ndu sane materials, thermal power stations, packing 1 weenie are coated with epoxy paints..~ ee : 


S, bridges, floors etc. are painted with epoxy resins. 


scholar’s CHEMISTRY — x77 (Objective 


A&E 
CH,= sai ———_ chit) CH | ; 
; (Caine = : 3 = | : 
Styrene ae ae ; 
- Tene Polystyrene 
Polystyrene is used in the manufacture of 
(i) Food containers (ii) Cosmetic bottles — 


:(iv) Packing materials. etc. 
(Lhr 09) 


-Acry lic resins are closely related to vinyl resins. 


The most important monomers of acrylic resins are: 
° \ ce 
CHy= Be CoON CH; = C-CH, CH: = CH-CN 
Se tylic aci Methylmethacrylate * Acrylonitrilo <i 7: 
It is used in the manufacturing of: © | 
lastics i i es | 
(ii)_ paints for car industry (iii) water based, weather resistant paints 
9, Write a short note on Nylon-6,6. 


(Grv 09) 


What are polyamides? Give the formation of Nylon-6,6. (Sgr 10) 


“The resins formed by the condensation of 
} 
dicarboxylic acids are called polyamides.’ we ree 
Formatiomof Nylon 6, 6: : . ae 


; Nylon=6,6 is the most im 

of Which have six carbon atoms. 

ti eee 
nNHOC(CH,),COH + nH 2N(CH,),NH, 2p? gays f EGE ANS } NH(CH,),NH- 


portant polyamide. It is obtained by heating adipic acid and hexamethylene diamine, both 


Adipic acid * Hexamethylenediamine 
Characteristics of Nylon-Fibre: 


It has high strength, elasticity, toughness and abrasion resistance. aa: 


Nylon-6,6 . 


See 


N 


ylon is mainly used.as a textile fibre. — 


10.__ Define epoxy resins. Give thar importance. 


pees Resins 
= €poxy resins are fundamentally polyethers but retain their name on the basis of: their starting ns and the 
pee of f epoxide group in the polymer. i ees 


1X 
HC = CH= , Cl<_ 


OO OH 
CH, 


Diphenyiclpropans 


(8) Dam 


Chapter 14 (Macromolecuies 


assified? Just names different classes. 


wos 


they cl 


(D.G. Khan 09). = 


AbisaGarbonydiates 
ae Seer ” 

he polyhydroxy compounds of aldehydes and ketones are called carbohydrates. 
They are the most abundant biomolecules on earth. 


eT 
2 The name carbohydrate (hydrate of carbon) is derived from the fact that the first compound of this group which wes 
studied had an empirical formula C,(H20),. 
Classification of Carbohydrates: 
The commonly described classification is given below. 
| 


(i) Monosaccharides 


(ii) Oligosaccharides | 
(iii) Polysaccharides : 

12. What are monosaccharides? Give cyclic structure of B -D-—Glucose. (Rwp 08) 
AlsaMonosdccHarides 
o These are simple sugars which cannot be hydrolyzed. 
o They have an empirical formula (CH;,O), where n =3 or some large number. 
© There are 20 monosaccharides which occur in nature. 
Structure of B -D—Glucose: 

CH,0H 

aN Ji O, OH 
| 
. H 
LP iy' 
OH Gac H 
a! 
H OH 
B-D-Glucose 
nn - : : ee : 
13. Write open chain structures of (a) Glucose (b) Fructose ani —S 
. = a a RR RE AL SST | TA 
. Ins} : t 


H—C*—OH 
LO 


H—C'—OH 
H=¢'=0H 
C'H,OH 


Glucose 
open chain form) 


: - ccholar’s CHEMISTRY - (Objective) — 


~ 


- 34, Write cyclic structures of glucose. aa > 


[cligStructures ofiGlucose 


of So_e 
(all 
H OH 


3 _ Glucose 


0 It is aldohexose 
© tis less sweeter than fructose. 
©, It needs insulin for proper metabolizing 


‘O- 
| 


A 


—2 .x—-a— 
! ; 


- It is a white amorphous substance with no taste 
human diet. Starch is 
and barley, 


=—-0O-9 
| 
fo) 


VY 


| 
OH 


\ 
Zz 


—-a-|2 —jors 
So 
[o} 
x 


a-D-Glucose 


| 
fo) 


Ke 
S 
Ze 
2 


xr—O-9 5 
xr 


O-9-= 
x 


f-D-Glucese - 
(Glucose (cyclic form) 


_ Fructose 
o” Its ketohexose. 
o__ It:is many times sweeter than glucose. 


e It needs .no insulin to. be processed 


and sme]. Itis the most important source of;carbohydrates in) ‘ 
a polymer of D-glucose. The chief commercial sources of starch are;wheat,. rice, maize, potatoes 


‘Amylopectin 


: {itis insofuble in water. : spe Reese alee 


v 


90% amylopectin. 


> 


It is a polymer of «c-D-Glucose having |, 4 


Glycosidic linkage. Glycosidic linkages. 


CH,OH 
H 
H 
=e OH 
ch H OH H OH 
a - Link a-Link (1,4 Glycosidic linkago) 
: (C, ia C,) (C, hy C,) 
Structure of amylose (Polymer of a - D - glucose) 
Vine) Caicos tare linkeps) CH,OH 
H |» H H 0) H 
orn ee | | S OH =o 
—oO (0) 
TAY 
H OH | H OH 
a - Link : , 
(C, -C,) i (1, 6 Glycosidic linkage) , 


Structure of amylopectin (Polymer of « - D - glucose) 


17. _—_— Justify by writing their structural formulas that amylose is condensation polymer of a - Glucose but 
cellulose is polymer of B-D-Glucose. (Lhr 10) 


ellulose is polymer of B — D— Glucose. 


CH,OH CH,OH = 


10) 
x 


a - Link / “ 
a-Link (1, 4 Glycosidic linkage) 
(C,-¢,) (ee) y g 


Structure of amylose (Polymer of a -D - glucose) 


It is a polymer of «-D-Glucose having 1, 4 and 1, male Fe 


-| Examples Phospho-proteins are conju 
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CH,OH 


- §CH.OH 


! 
_ Cellulose (Polymer.of f-D-Glucose) 


18. _ Differentiate between conjugated and derived) proteins,(Give one example in each case. (Grw 10) 


| \) Derived|Proteins 
‘The protein which are derived!from simple and conjugated 
proteins. 


Those proteins which are attached or conjugated to’ some 


non-protein groups are called compound or conjugated 
proteins. 


gated with Example: Proteoses enzymes. 


phosphoric acid. 


TS —_—_—_—__ - 
19. Explain denaturation of proteins. \ (Fsd 12) 


sae aturationlof/Proteins 


AMY 


The structure ofthe natural proteins is responsible for their biological activity. The structure of proteins can be 
disrupted easily by: ee : 
(i) Heat (ii) Ultraviolet radiations 
(iv) Under strongly oxidizing orreducing conditions. \ 

Under such conditions the proteins undergo denaturation. - sail 

For example: \ 
The denaturation of albumin, the principal component of egg white, takes place when|it is cooked, The helical 
structure of albumin is disrupted. \ 

Denaturation canbe reversible or-irreversible. The denaturation of albumin is irreversible. 


(iii) Change in pH\ 


20. Write down uses of proteins. i\ 


AnsaUses|(importance)|of/Proteins 

Biological Importance: i) earl) eS eee 

(i) Proteins take an essential part in the formation of protoplasm which is the tssence of all forms ofilife. 

(ii) Nucleoproteins which’are complexes ofiproteins with nucleic acids serve a{-carriers of Iigtedity from one 
generation to the other. ees is Nese at 

(iii) Enzymes which are biological catalysts are protcin in nature. ¥/i{hout then (fe ts not possible. 

(iv) Many proteins have specialized functions. Haemoglobin acts as it cazrier of 24. Some proteins act as hormones 
which have regulatory function. For, example insulin and Thyroxine etc. } j \ 

Industri Boe 7 ordtteva\ 

10) Ta eae ae by tanning ofihides. This is essentially ape scipitatian ¢£ the proteins with} 

(ii) Gelatin is obtained by heating bones, skin and tendons in water. It\is- usd in \trakery goods. 


(iii) __Caesein is another protein used in the. manufacture of buttons and buckiss.__. | 


21, 


What are lipids? —= 


7, 
} 


y occurring organic’ ds of animals and g)lants irigin which 
“The naturally occurring organic compoun ; 
eaeae a organic solvents and belong to) a very het ecnes ts} group of) 
nt 
substances are called lipids.” 
Fats and oils are examples of Lipids. 


a 


par: —— 


LPO ALSIP AT 2 


Scholar’s CHEMISTRY — XII (Objective) ‘i 


1g of glycerol tripalmitate requires KOH = 1°8000mgxig 
807 2 


Hence, the saponification number of glycerol tripalmitate is 208. 


(Lhr 11, Grw 11, Lhr 12, Fsd 03) 95 


4 
= 208 mg ‘ 


alvceride in which the long chain unsaturated fatty} 


(vitn 12) 
ominate is called Oil. 


Fats or oils are liable to spoilage and give off anadour known as rancidity. 

Causes: " 

It is mainly caused by the hydrolytic or oxidative reactions which release foul smelling aldehydes and fatty acids. 
Oils from sea animals which contain arelatively high proportion of unsaturated acid chains deteriorate rapidly. 


w melting and boiling points. = 


¢ generally obtained from plants and marina 


=! 


= 26. What is iodine number? (Grw 12, Lhr 11, Lb 99) 
) _ ll 
04 -0-C-I1C#) —CH CH.—O— © —(CH,), —CH = CH—(CH,),— CH, Ansalogin 


“The number of grams of iodine which will add to 100 grams of a fat or an oil is 


fo) 
CH -O—C—(CH,),-CH = CH—ICH,),— CH ye 
Ad Zi called iodine nuinber.” 


oH —O— © —(CH,)..— CH, CH—O—C—I(CH,),—CH = CH—(CH,);— CH, 
G fo) F 
Glyceryl trioleate (an oil) 


¢ The extent of unsaturation in a fat oran oil is expressed in terms of its iodine number. 
° The value of iodine number depends on the number of double bonds present in the acid component of the glycerides. 


s) 
| Glycery] tristearate (a fat) 


23. What is the difference betveen a glycosidic linkage and p 


eptide linkage? (Sgr 09, D.G Khan 09) o The glycerides. with no double bonds have zero iodine number. 
hye) es 27. What are steroids? Write the structure of steroid nucleus. . (Sgr 09) 
Givcosidiatinkage ie his Sarees 


1. The linkage formed between two amino | 
acids is called peptide linkage 
It is represented as 


| 1. The linkage formed between two monomers of 
carbonydrates is called Glycosidic linkage. 


2. It is represented as 


i Steroids yare naturally occurring lipids. Their parent. nucleus has 
5 € perhydrocyclopentanophenanthrene component which consists of three 
six-membered rings (A, B and C) and one five-membered ring (D). 


nN 


= OOP Oe , O These rings are joined or fused to each other and have a total of 17-C . 
| 3. a result of this linkage, disaccharide is C Nik atoms. Structure of Steroid Nucicus 
= —NH, 
3. As a result of peptide linkage, peptide. is 28. ~+=Write down the structure of cholesterol. 
' roe Ansestrnctureloricholestero| 
H Hq H CH, CH, 
| | NS gt oy oa lhe 
H.N-C- -C -CCOH GH,. SCH CH= CH=CH CH, 
| | 
R R 


tom 
ww, Co 


OH : Structure of Cholesterol 


Peptide linkage 
(Dipeptide) 


24. What is saponification? Give one example. (Lhr 08; Lh 12) 


AnsasanoniticationiNumber i | 
“The number of milligrams of potassium hydroxide or sodiuny hydroxide d 
required to saponify one gram of the fat or oil is called saponification number,” 


For example: | : q an 
0 / i We Seesofiensymes 


CH.-O—C—C,.H,, ? : , 4 1. Oxidoreductases: “ 
( O _ CH,OH i |: 


29, What are enzymes? Give their two types._ 
AnSaEn2y 3 


“The reaction catalysts of biological systems produced vy living cells 
d are capable of catalyzing chemical reactions are called enzymes.” 


: ‘ nr | m ies Por These enzymes catalyze oxidation-reduction reactions. sts : C ‘ A 
GAO City +) Sa > 3CiH,,—@- OK’ + CHOH : | 7 piibles: Oxidase, dehydrogenase and peroxydase. . 
; aye | .© transferases: 7 2 ‘ ; 
CH—O—G—G,, | & es: : O- 
a nf ists CH,OH = : ' These enzymes bring about an exchange of the functional group such as phosphate or acyl benwesn twor 
Glycetol Tripalmitata Se caninaratata Glycerol : J °Ompounds. . : anes tere 


*ample: Phospho-transferases, etc. 


807g of glycerol tripalmitate requires KOH = 168000 mg 


ne 
The factors which affect the activity of enzymes are: 
Enzyme concentration. 


(ii) Temperature 

(iii) Effect of pH 

(iv) _ Radiations 

31. What is the effect of these factors upon reactivity of enzymes? 


(a) Radiation (b) Enzyme concentration 


R tio. ; 


Generally enzymes are readily inactivated by exposure to ultraviolet light, beta rays, gamma rays and X-rays. 


The rate of an enzymatic reaction is directly proportional to the concentration of the substrate. The rate of reaction 
is also directly proportional to the square root of the concentration of enzyme. It means that the rate of reaction 
also increases with the increasing concentration of enzyme. 


32. How many types of nucleic acids are present and what is their function? (Mtn 12) 
AnsailypesiofiNucleiaAcidstanditheimkunctions 
Nucleic acids are of two types: 
(i) Deoxyribonucleic acid (DNA) 
(ii) Ribonucleic acid (RNA) 
Functions: . 
DNA carries the genetic information in the cell and RNA is involved in putting the genetic information to work in 
the cell. 
33. Differentiate between DNA and RNA. (Rwp 10, Lhr 12) ; 


RNAV 
RNA stands for Ribonucleic acid. 
The sugar used in the structure of RNA ribose. 


DNA stands for Deoxyribonucleic acid 
The sugar used in the structure of DNA is 2- 
deoxyribose. : 


It contains nitrogenous bases i.e. Cytosine, thyamine, | ©. It contains nitrogenous bases i.e. Cytosine, and uracil, 
adenine and guanine. adenine and : 


It is double stranded. 
It carries the genetic information in the cell. 


, RNA is single stranded. 


It is involved in putting the. genetic information to work 
in the cell, i 


FE He He Be He ie die ae 2 ie oe 3g 


es) COMMON CHEMICAL 
INDUSTRIES IN PAKISTAN 


Qi Fill in the blanks. 


(i) 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 
(vii) 
(viii) 


(ix) 
(x) 


Fertilizers enhance the natural___of the suil: 

Micro-nutrients are required in quantity ranging from per acre. 
Ammonia contains % nitrogen. ; 

Manure is an Material used to fertilize land. 

Cement was first introduced by an Englishimason 

Phosphorus is required'to stimulate___| of plant. 

In Pakistan, bleaching of pulp is carried out with____ 

Cement is generally manufactured by using __ process. 


The use of cement in the construction of building is baséd on its property of 
water is allowed to stand for sometime. 


Lignin is. an polymer and causes pziper to become brittle. 


____-when its paste with 


Answer Key. 


(i) 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 
(vii) 
(viii) 
(ix) 
(x) 


iv) fiorganie 
(lop [earyerowah 
(viii) | Wet 


Chlorine dioxide or | Sodium 
hypochlorite and’hydrogen peroxide: 


| 


Q.2 Indicate true or false. . il 


il 
Potassium fertilizers are especially used for tobacco and com. 

ia is used i ile al |'other fertilizers are used in solid|form. 
Ammonia is used in gaseous state whil | Nis inselil iota atae eae 
In wet process for the manufacture of.cemient, grinding of'raw material is done in the presen ater. 
The total product of cementiin Pakistan is|56,30,100 metric tons/annum. SUPERS 
In neutral sulphite semi-chemical process, odium sulphite is used buffered with sodium carbonate. 


. 
; 


Lignin is an inorganic binder. i 
Paper consumption in Pakistan is around {kg per person per year. 

H I tl 
Urea contains 90% nitrogen. ay ral Resuaee 
The temperature of the digester in paper industry should be around 160-180". 
Potassium fertilizers increase the capability of plants to resist diseases. — 


Q.3 Multiple choice questions. Encircle the correct answer. 


(i) Which three elements are needed for the healthy growth of plants. 
; (a) N,S,P (b) — N,Ca,P (c) N,P,K (d) N,K,C 
(ii) Which woody raw material is used for the manufacture of paper pulp. 
(a) Cotton () Bagasse (c) Poplar (d) Rice straw 
(iii) The nitrogen present in some fertilizers helps plants. ; 
(a) To fight against diseases (b) To produce fat 
(c) To undergo photosynthesis (d) To produce protein 
(iv), Phosphorus helps in the growth of. 
: (a) root (b) leave (c) stem (d) seed 
(v) Micro-nutrients are required in quantity ranging from. 
(a) 4-40g (b) 6-200g (c) 6-200kg (d) 4-40kg 
(vi) During the manufacturing process of cement the temperature of the decomposition zone goes up to 
(a) 600°C (b) 800°C (c) 1000°C (d) 1200°C 
(vii) The word paper is derived from the name of which reedy plant. ; 
(a) Rose (b) Sun flower (c) Papyrus (d) Water Hyacinth 
(viii) | Which is not a calcarious material. 
(a) lime (b) clay (c) marble (d) marine shell 
(ix) How many zones through which the charge passes in a rotary kiln. ! 
(a) 4 (b) 3 (c) 2 (d) 5 
e:9) Ammonium nitrate fertilizer is not used for which crop. 
(a) Cotton (b) Wheat (c) Sugar care (d) Paddy rice 
Solved Exercise MCQ’s 


(c) N, P, K 
(c) Poplar 
(d) To produce Protein 
(d) Seed 
(d) 6 — 200g 
(b) 800°C 


N = Nitrogen, P = Phosphorus, K = Potassium 


Cotton, bagasse and rice straw are non-woody raw materials. 


Nitrogen is main constituent of protein. 


(v) 
ta 
(vii) 
(b) Clay 


(a) 4 


Micro-nutrients are required in less amount. 


upto 900°C. 


to nitrogen. 


Phosphorus stimulates early growth and accelerates seed formation. : 
According to new text book in decomposition zone the temperature g0°S 


(c) Papyrus Papyrus grew along marshy delta of River Nile in Egypt. per = 
Clay is argillaceous material, = 
Each zone has a specific temperature. 5 — 


Because microbial bacterial in flooded fields decompose ammonium nitrate 


: Previous Boards MCQs 


Which substance is added to the air cooled cement clinker? 


(a) Clay (b) Gypsum (c) Alumina 
The fertilizer, which contains 46 % N is 
(a) Urea (b) Ammonia 


Argillaceous material used for the manufacture of cement provides 
(a) Basic components 

(c) Acidic components 

The natural fertilizer is called 


(a) Manure (b) Urea (c) Super phosphate 
Which of the following elements is not a'micro nutrient? 5 
(a) Cu (b)'Fe (c)\Mg 


Macronutrieits are required for acre in quantity ranging from 

(a) 2—200kg.- (b) 3-200 kg (c) 4—200kg 
Ammonium nitrate fertilizer is not used for which crops? 

(a) Cotton (b) Wheat (c) Sugercane 

The number of zones through which the charge passes’ in a- rotary kiln duri 


(7 (1) )) (c) 4 
Phosphorus helps the growth of : 

(a) Root (b) Leave (c) Stem 
Micronutrients are required in quantity are ranging from 

(a) 4- 40g (b)6 - 200g (c) 6- 200kg 
Which woody raw material is used for the manufacture of\paper pulp? 
(a) Cotton (b) Bagasse (c)/Poplar. 
Which is not‘a'calcareous material? 

(a) Lime (b) Clay (c) Zymase 
The three elements needed for the healthy growth of plants are 
(a) N, S, P (b)'N, Ca, P (c)'N, P, K 


The nitrogen present in fertilizers helps plants 
(a) To fight ‘against diseases 

(c) To produce protein 

Which non-woody raw material is used for making pulp and;paper 


(b) To produce fat 


(a) Fur (b) Corn straw (() Eucalyptus 

The nitrogenous fertilizer easily taken up by plants is 

(a) Urea (b) Ammonium nitrate (c) Ammonia gas 
Percentage of nitrogen in urea is: Fleis 

(a) 76% (b) 56% A (c)'46% 

The word paper is derived from the name of.which reedy plant: 

(a) Rose (b)'Sun flower (c)/Papyrus 


(.G Khan 2008) 


(d) Marble 


(D.G Khan 2009) 


(c) Ammonium nitrate (d) None 


(D:G Khan 2010) 


(b) Amphoteric components 
(d) Both acidic and'basic components 


(Rwp 2008) 
(d) Ammonium sulphate 

(Rwp 2009) 
(d)'Mo 

(Rwp 2010) 
(d) 5—200 kg 

(Fsd 2009) 
(d) Paddy rice 


ng manufacture of cement/are 


(d) 5 : 

(Sgr 2009) 
(d) Seed 

(Sgr-2010) 
(d))10 - 200kg; : 
(Grw 2008) 
(d) |Rice'straw 
(Grw 2009) 
(d) Lipase Me 

(Grw.2010) 

(d)/N, K,,€ : 
(Fsd12)(Lhr-2008) 


(d) To produce carbohydrates. 


(Ubr-2009) 
(d)) Poplar ee 
(Lhr2011) 
(d) Ammonia liquid 
(Lhr 12) 
(d)86% 

(Lhr 12) 
(d) Water Hyacinth 


N, 


10. 


Ammonium carbamate on dehydration gives 


(a) NH, gas (b) Urea (c) Ammonium bicarbonate  (d) Water 
Prilling of fertilizer increases its 
(a) Solubility (b) Spreading power (c) Stability (d) Absorption 


Which combination was first used as cement by Joseph Aspdin 

(a) clay and sand (b) lime stone and clay (c) limestone and sand 

The first paper was prepared by using Bark of 

(a) Mulberry tree (b) Pine apple (c) Bamboo 

Which of the three elements are largely needed for normal growth of crops 


(d) soap stone and clay 


(d) Raspberry tree 


(a) N,P,K (b) H,P,S (c) N,P.C (d) N.C,Mg 
Which of the following is not micronutrient 

(a) Fe (b) H (c) Cu (d) Mn 
The percentage of nitrogen in NH, is 

(a) 82% (b) 16% (c) 46% 


(d) 33-33.5% 
Which of the following process is alkaline 
(a) Sulphite process 

(c) Kraft process 

Which of the following makes paper brittle 
(a) Lignin (b) Aand particles 
Which fertilizer is widely used in Pakistan ; 
(a) Ca(H,PO,), (b) (NH,),CO (c) KNO, 


Which of the following fertilize contains 750, plant nutrients 


(b) Neutral sulphite semi chemical process 
(d) None of these 
(c) Dust particles (d) Lump of clay 


(d) (NH, ) HPO, 


(a) Urea (b) Super phosphate (c) DAP (d) NH,NO, 
Which of the following paper bleaching agents is largely used in Pakistan 

(a) Cl, (b) O, (c) 0, ~ @d) G10; 
Which of the following is not common domestic materials which are recycled 

(a) Paper (b) Plastics (c) Iron (d) Glass 

In cement, lime is provided by heating 

(a) Ca(OH), (b) CaSO, (c) CaCO, (d) Clay 
Micro-nutrients are required in quantity ranging from ‘ 

(a) 4-40g (b) 6-200kg (c) 6-200g (d) 4-40kg 


CO; and liquid ammonia are mixed for the preparation of 
(a) Anhydrous ammonia(b) Ammonium carbamate 
Ammonium nitrate (NH,NO;) is prepared by the 
(a) Acid base reaction 

(c) Dehydration reaction 


(c) Moltenammonia _(d) None of these 
(6) Neutralization reaction - | 
(d) Hydration reaction 


F scholar’s CHEMISTRY — XII (Objecti 


: 

h 
i6, 
17. 
18, 


*(a) Cellulose 


ah in ot = . ae ae 


3) ; 


Ammonium nitrate Contains ..........: 
(a) 33-35 % Nitrogen (b) 33-37% )NH; 
Ammonium nitrate is 
(a) Acidic 


in nature 


(b) Basic 


_ In fomation of (NH); HPO,, pHiis maintained at: 


(a) 4-6 (b)'5.8-6.0 

Potassium fertilizers are especially used for: 
(a) Imparting green\colour toleaves — 

(c). Tobacco & corn 

In wet process grinding is done in presence of. 
(a) Steam (b) Water 


(c) 33-37 % Nitrogen 


(d)Allofthese «| 
(c) Hygroscopic (d) Neutral 
(c)7 - dM 


(0) Accelerate seed development 
(d) All ofithese 


(c)NaQH (d) All 


Hydrated tricalcium aluminate react with gypsum to form: 


(a) Tricalcium silicate (6) Aluminium hydroxide 


(c) Calcium| hydroxide -(d) Calcium sulpho-aluminate 


During setting of cement-which compound form needle shaped crystals: 


(a) Aluminium hydroxide 
(c) Caleium hydroxide : 


In. NSSC which compound is used as cooking liqour: 


(a) Sodium sulphite _ (b) Potassium sulphite 
pH in digester is maintained at: 


(a) 4-5 (b) 6-7 


(b) Tricalcium aluminate 
(d) Tricalcium silicate 


(c) Sodium hypochlorite(d)| Hydrogen peroxide 


Which one of the following is the macro-nutrient for. plants: 


(a) Boron (b)Nitrogen & calcium 
The first step instock preparation plant is: 
(a) Cutting of pulp 


(c) Dispersion of pulp : Ne 


(c) 7-8 (d) 7-9. 
(c) Calcium ° ((:)) Nitrogen 
(b) Beating of fibre 


. (d) Addition ofi chemical additives 


From wet sheet of paper water is separated from fibre by: 


(a) Gravity (b) Suction —- 
The first part of Fourdrinier's machine is: 


. (a) Flow spreader (b) Head box 
The dried paper has moisture: 
(a) 0% (b) 2-4% 


What is the function of head box in paper making machine? 


(a)-It reduces the thickness of; paper 5 E 
(c) It discharges the pulp at screen of fourdrinier table 
The pulp from blow tank is washed ito remove: 

(a) Grey liquor (b) Black liquor, 

The colour ofjpulp‘is due to: 

(b)\Fibres 

—__ makes paper brittle: 

(a) Cellulose (b) Fibres 

Which substance is used to bleach the pulp = 

(a) Sodium sulphite _ (b)' Sodium'hypochlorite: 


Which fertilizer has minimum percentage ofinitrogen : 
(a) Ammonia (82%) — (b) Potassium nitrate 


(c)|Pressing (d) Alllof the above 
(@)Galener stock >. » (d) Cutting'part 

(Oe (d).6-8%. 

(b)Itdriesthe paper ~ . | 5 


(d) Web structure:is consolidated wat 


(c) Excess suater (d) Extra’ Bases) 

(©) Pectin : a)iLignin ji - 

“(© Pectin @) Lenin Lak fogs 

( sodinnarentorée <(d) Sodium hydroxide” 
@Ue  e 


(c) Ammonium nitrate’ 


ei LS 


(Common Chemical Industries In Paki 


phosphorous to plants: 
Calcium super phosphate 
(d) Potassium nitrate 

nt in the cement: 

(c) Blast furnace slag 


Which one of the following fertilizers provide the nitroge 


(c) Diammonium phosphate 
Which one of the following raw materials is not pres¢ 


Which f the following is required by the soil in large 
(c) Both N and H 


RS TO MICOS 


(d) None of above 


[Previous Board MCQ’s| 
(a) Urea . | 
(c) acidic components 


| Manure is an organic m 
N, P, K, Ca, Mg, S, C, H, O are macronutrients. 
Macronutrients are required in high amount. 


Because microbial bacterial in flooded fields decompose ammonium 


2% gypsum is added to prolong the time of setting. 
(NH2):CO, % of N = 28/60 x 100 = 46.67% . 

jal provides basic components. 
aterial used to fertilize land. 


Calcarious mater 


| (a) Manure 
6. | (d) 5-200 kg 


Each zone has a specific temperature. 

P stimulates early growth & accelerates seed formation. 

Micronutrents are required in less amount. _. 

| (b) Poplar | Cotton, bagasse and rice straw are non-woody. 

| Clay is not a calcarious material 

| (c) N.P.K N = Nitrogen, P = Phosphorus, K = Potassium 
(c) to produce protein 
(b) Corn straw 

| (a) Ammonia liquid 
(c) 46% urea = (NH); CO 


[Entry Test MCQ’s| 


Nitrogen is an essential constituent.of protein. 

| Fur, Eucalyptus and poplar are woody. 

| Ammonia is used in liquid state and easily taken up by plants. 
| % of N = 28/60 x 100 = 46.67% 
Papyriis grew abundantly along the marshy delta of River Nile in Egypte 


A | 
NH,— C — O-—NH,———=> NH, — C— NH? 
As it becomes easy to'spread the fertilizer in form of prills. 


| (b) Spreading power 


(a) Mulberry tree 
5. (a) N, P, K 

| 6 |@)H 3 
Ps. [© Kraft Process 


Joseph Aspdin was.an English Mason. 
First paper was prepared by Ts’ai Lun of China. 
N= Nitrogen, P = Phosphorus, K = Potassium 
Micro — nutrients are B, Cu, Fe, Mn, Zn, Mo, Cl. 
% of N= 14/17 x 100 = 82.35% 


Scholar’s CHEMISTRY —XII(Objective) 


|| Lignin'is/an/aromatic\polymer. 

y (NH), €O)is\urea which ds widely used in Pakistan because it is the most | 
-concentrated solidinitrogen fertilizer. 
(DAP Diammonium Phosphate) contains 16% N and 48% P30; =75% 

nutrients, =. : ; : : : 


(c) CaCO; CaCO; —*+, CaO’ + GO, : 
(c) 6-— 200g ~ Micro nutrients are required in'less quantity. 


i 
{ 7 


(b) Ammonium carbonate 


€Ox)-+ 2NH3;,;————» NH — € —O —NH, 
NH,,, +HNO,,, —>NH,NO,, 


2: (b) Neutralizationreaction’ - 


| 
4, 
: (b)5.8=6.0 —— ° . |The reactionibetween’NH3& HjPO, is neutralization. 
Grinding,.in the, presence of HO lis done initube mills. 
3. | @) Calcium sulpho-ahuminate | [tig 3@a0./Al,03. 3CaSO,.2Hi0 


(c) Calcium Hydroxide-- -~---}-These-needle shaped crystals get-studded in colloidal gelland|imparis 
: strength to it. ¢ 


(a) Sodium sulphite —_* “Sodium sulphite cooking liquor.is buffered\with NaOH, __ are 


11. | (d) 7-9 f For this purpose sodium sulphiteis buffered with| NaOH orNasCOs..— 
12. (b) Nitrogenand calcium Feat SUA as 


(c) Dispersion of:pulp. 


(d) All ofthese 


15. (a) Flow spreader___ 


Sie 
screen of fourdrinier table 

18. | 

[| 19. | 
| 20. | 
[21 
| 22. | 
123. | 
F Ls 


SPI 


3(z) 
NH) is base and'/HNO3,is aniacid. 
% age of N= 28/80-x 100 = 35% 
Ammonium nittate is an important fertilizer. : 


Potassium is necessary for both these crops. 


Boroniis micronutrients |) jj. 


One of three important stages in'stock preparation plantiis the dispersion of | 
‘| the pulp as'aslurry in.water, - RADARS te peak sided hr cnet faye 
_.  Allofitheseiare donelin dryer section ofpaper making machine: 
‘Tt takes pulp and distribuite it evenly/across the machine Teh 
The dried paper is wound jin the form ofiaireel/having 
about6—8%. tonltisperh Aviso eee TT 
“Head box is pressurized where special suction device 
of; water. . hs A ae) : 


forthe noel 


(b) Black-liquor— === = 
(d)Lignin tic:polym 
‘Lignin is.an aromatic polym 
; a 
| (b) Potassium nitrate HS Boe i 


Try 


hould.remove-bece 


Sanat 


(c) Both N and H 


L 


‘sd:09, in ; 
sy aceied? ; 


“The substances which arc added to the soil to make up the defile of 
essential elements like nitrogen, phosphorus and potassium GES required tor 
the proper growth of plants are called fertilizers.” 
Texamples: Urea, KM} NO3, manure, NH3, (NH,)2 HPO, ete. 
Need of Fertilizers: , ee 
Fertilizers enhance the natural feriility of the soil or replenish the chemical elements taken up from soil’ by the 
revious crops. =k. 


ee a ae 
Classify the elements essential for plant growth. (hr 12, Ghr dl) 
SY I a = a . GE 
rR Ss einen ficanionloddlementsGssenualtomblann Crowe 
Plants need nutrients from the soil for a healthy growth. 
classified into following two classes. 


Micront eno 

o The nutrients which are are required i in a very 
small amount for the growth of plants are 
called micro-nutrients. 

© These include B, Cu, Fe, Mn, Zn, Mo and 
Chlorine pies [he 

© These are generally required in quantities 
ranging from 6g to 200g per acre. 


What are fertilizers? Why are th 


Rnsmnertiiizers 


The elements essential for the plant growth can be 


iviacronutients) 

y > The he nutrients nts which are required .in a 
very large amount for the growth of 
_ plants are called macro-nutrients. 

SD These include N, P, K,.Ca, Mg, S, C,H ! 
and O 

o These are generally required in 
quantities ranging from Skg to 200kg . |) 

er acre. 


3) What are macro nutrients? Give their names. 


ATismiViE CCOsMUCOLenMts 
“The nutrients which are required i in a very large amount for the growth of plants 
are called macro-nutrients.” 

o These includes N, P, K, Ca, Mg, S, C,H and O. 

These are generally required in quantities ran ing from 5kg to 200 kg per acre. 


AnsmiViicromutcents 
“The nutrients which are required i in a very small amount for the growth of plants 
are called micro-nutrients.” 

© These includes B, Cu, Fe, Mn, Zn, Mo and Chlorine. 

” These are generally required in quantities ran ing from 6g to 200 


Write down any four characteristic fe 
Ansabeaturesttoralgoodii 1 
The essential requisites of a good fertilizer are: i “0 GPR 
(i) It must be fairly soluble in water so that it thoroughly mixes with the soil. 
(ii) It shouid-not be injurious to plant. 
(iii) It should be cheap. | 
{iv) It should not alter the pH of the soil. 


atures for a good fertilizer. 


(Fsd 10, Spr 09) 


@) Ammonium sulphate (NH,):S0, 
(ii ii) _Urea (NH2);CO : | 
7. Ammonia acts.as as eigen Comment (D:G:Khan 
, -G:Khan 10) 


anon i | id 

se moi we in illiquid state while all other aitropen fertilizers are used:in the solid form. aahyatolsa ammonia 

nas veconaean important fertilizer. for direct application to soil. Ammonia contains 82% nitrogen and it is 
ij out 6 inches under the surface ofthe soil, to avoid it from seeping out. 


8. Enlist steps involved in the manufacturing of urea. (Chr. 12, Uhr11) 
b] 


stepsiinvolved|inithe manufactlrinplofiurea 


Urea i 1S produced by the reaction of li uid ammon 
i 
‘ q a with gaseous carbon dioxide. Following steps are involved i m 


(i) Preparation of Fedsonen 
(iii) Preparation of Ammonium Carbamate 
(vy) Concentration of Urea 


(ii) Preparation of ‘Ammonia 
(iv)'Preparatin of'Urea 
(vi) Prilling 


9. Write equation for preparation of: 
(a) Ammonium carbamate from ammonia. 
(b) Urea from ammonium carbamate. 

[ae {a) Ammonium carbamate from ammonia 
jPaseous CO, is mixed with ammonia in the volume ratio of 1: A in a reactor, to tolprodlice ammonium | carbamate. 


1 
—_> NH,— € —O—NH, 
Ammonium Carbamate 


COr¢) + 2NH3@) 


(b) Urea from ammonium carbamate 

- Dehydration of ammonium carbamate gives urea. 

oO Co) 

I K I 

NH,— C= Oo— NH,———— NH) — C—NH;2 + H,0" 

Urea reine eens 
“(Gow 1)) 
ws} ‘It is a useful fertilizer for many crops except paddy Tice because the microbial| bacteria in'floodédifields _ 
decompose it.to nitro a 


10. Ammonium nitrate is a useful fertilizer for many crops except paddy rice, why? _ 


11, How will you prepare diammonium phosphate from ammonia? Also indicate the aeRIGRES of Me pand) IPO; 
present:in this fertilizer. 7 (hr 09511, Grv 10). 


uereparation\« ofiDiammonium| [Phosphate| (NENHPO! \ Pike . 
Anhydrous ammonia gas is reacted with pure plospior acid ito prepare demon phosphate’ by. a continuous 
process at 60 — 70°C and pH 5:8: to 6. co aeees a i 
’ 2NH,,) +H PO x, sae: HPO, +Heat 
en.and 48% POs. 
What is the role of phosphorus in. plant 
ia iRolelofiPhosphorus in PlantGrowth a ¢ 

(i) Phosphorus is required to stimulate early growth, to accelerate: the seed and fruit formation saurines the! fater 

stages of growth. Fs 


It contains 16% ni 


12. ‘growth? Give names, ‘of some. poston rea “(. 


G i) 


err ee ee 


- a eo — ae" Yn —s “= ~~ a. iP 42 . 
Peery mooted ae Ae BERBERS SESE 2 
SA a eT Ssh? RASH 
ct z ES Ee ARCO eee AD eS 


(it) It also increases the istince to diseases. ¥ 
Oi ele t 
Phosphaticnertilizers Rae 


‘The to most important water soluble fertilizers are 
(i) Super phosphate (calcium super phosphate) Ca(H2PO,): 
(ii) Tripie phosphate (diammonium-phesphate) (NH;)2:HPO, 


13. What is the importance of potassium fertilizer? 
Aretiinportalicelofinotsssimirerlizecimnaneecon 
Potassium fertilizers such as KNOs has following role in plant growth P 
(i) Potassium is required for the formation of starch. sugar and the fibrous material of the plant. 
(ii) They increase resistance to diseases and make the plants strong by helping in healthy root development. 
Gii) They also help in ripening of seeds, fruits and cereals. ¢ 
(iv) Potassium fertilizers are especiaily useful for tobacco, coffee, 


otato and corn. 


Anse CompositionafiesGood.cen 


14. What is the composition of lime, silica, alumina and magnesium oxide in a good cement. 
Or Describe the composition Of :t 200d CONN ree) 
—llolNNlNlNeaaaea=>OeananaapeaeS=see_—S— 7 

=a 


eeeeicompound 
Lime (CaO) 
Silica (SiO,) 
Alumina (ALO3) 
Maunesia (MgO) 
fron oxide (FeO) 
Sulphur trioxide (SO3) . 
Sodium oxide (Na:O) 
Potassium oxide (X:O) 


153 Name four argillaccous materials used for the manufacturing of cement. 


Argillaceousimaterial| 
Following Argilinccous materials are used for the manufacturing of cement: 

0) clay (ii) shale (iii) slate _(iv) blast furnace slag f 
They provide acidic components such as aluminates and silicates. 


16. What is the function of argillaceous materials in cement? 


AnstmmEUnctionofArelllaccousimaten jalimcement 


Argillaceous material (clay, shale. state, blast furnace slag) provides acidic components such as aluiminates and 


silicates. : Erb 

17. What do you know about decomposition zone of rotary kiln? (Grw 09, Lhr 08) 

eraturezone) ae 

In the rotary kiln, the charge passes through the different zones.of temperature where different reactions:take 
place. The charge takes 2 — 3 hours to complete the journey. in the Kiln. = 


In decomposition zone, the temperature goes upto 900°C. In this zone the limestone (CaCOs) decomposes int 
lime (CaO) and COs. : TAS 


"ACO ge a i Os 
CaCO FCAOW + COL, 


18. What do you mean by setting of cement? 


Ans*mnSetting of.cement 


“Cement paste when combines with water and allowed to stand for sometime then the resulting mas 
hard and very resistant to pressure. THis process is known as setting of cement.” ‘ 


(D.G Khan0g), 


19.  -Describe'the reactions taking place during setting of cementiin first 24 hours S 5 Eat Gr 09 4 
= — = e097, Fsdil0, Gr 09) fs 
: e 


> 


HijReactionsiraking\Place|iniFirst2q\Hours = = 


pA 


A short time after the cement is mixed with water, tricalciu nat ares - X 
sh S i . m aluminate absorbs water. (h i fae 
colloidal gel of the composition, 3€a. Al,©3. 6H>O.(hydrated tri/calcium aluminate) Gece end itornss: 


This gel starts crystallizing slowly, reacts with gypsum (GaSQ,. 2H;0)4o form the cry f calcium s 
alumiate (3CaO: Al;O;. 3CaSO,. 2H;0): side eo)so Formithe crystals oficalcium su}pho: 


20. What reactions takes: place in the setting of cement from onc to seven days? (Fsd'12) 


JReactionsilakinp\place/Betweenn to Day: 


° Tri-calcium silicate (3CaO,SiO3) and tricalcium aluminate (3CaO. Al,03) get hydrolyzed’ to produce calcium 
hydroxide.and aluminium hydroxide. z . 


o . The calcium hydroxide, thus formed, starts changing into needle-shaped crystals, which get studded’ in the 
colloidal gel and impart strength to it. ‘ 


o Alumimin hydroxide, on the other hand, fills the interstices resulting in hardening the mass. The gel formed starts 
losing water partly. by evaporation and sets to.a\hard.mass. 
eee 
21. Define paper. Give important raw material for the manufacture of paper. (Fsd 12) 
tists babe, : Wath 
““Avsheet material made up of’a network of natural cellulosic fibres which have been deposited ‘from an aqueous 
suspension is called paper.” The product obtained'is a network of interwinning (interlocking) fibres. 


Raw Material 


The main raw materials used in the production of pulp and paper in Pakistan is of two types. that‘is non-woody 
and woody raw materials. t 


Ti) [wheat straw _[(vi)_ [cotton stalk |} 
(i) [Rice straw | (vii) ['cottontinter |i 
(ii (vii) 
iv) [Bamboo _—‘|' (ix) [Grasses | 

Gena anew nner IES | 


Woody Raw. Materials | 


Douglas fir(soft wood) 


(i) Wheat straw (ii) Cotton stalk ozisi oct 
: (iii) Rice straw - ) Rag ; Stbedeiaayt phen ad 
23. What are the principal methods of chemical pulping used for the production of paper? Which one jis best 


and why? en fend ES 


The following are three principal methods of chemical pulping and are used for the production of paper pulps: 
(i). Kraft process (Alkaline) f 
(ii). Sulphite process (Acidic) = P : ; 
(iii). Neutral Sulphite Semi Chemical process (NSSC) Rees re 
Best Method of Chemical Pulping : 
The neutral sulphite semi chemical process has come to occupy the dominant position because of the advantages” 
in chemical recovery and pulp strength. f 


~ A 
The use of cement in the coustruction of building nee . ; d 
= e c0U. 2 tea Gf building ts based on its property of setting to a hard mass. 


Chapter 15 (Common Chemical Industries In\Pakistan 


raw material, which removes unwanted articles. 


; ars aro} 
25. Pulp formed by digestion is washed at pulp washing stage. Why is it essential? 


ise Pip wesiting 


The cooked material from the blow tank is washed thoroughly with water using 80 mesh sieve to remove the 


black liquor that would contaminate the pulp during subsequent processing steps. The pulp is washed with” 
required amount of water to remove soluble lignin and coloured compounds, Lignin Is an aromatic polymer and’ 


causes paper to become brittle. It is then thickened and finally stored in high-density storage tower. 
26. What is digestor in paper industry? Which type of process is used in paper manufacture in our country? 


: : 
Iic.| The digestor is usually 10 meters,in length and 2 meters in diameter. It is made of steel and wrought iron. 
~The digestion process is of two types: 
(a) Bath process 
(d) Continuous process 
In our country batch process is mostly used. 


Oh Name commonly used bleaching agents in paper manufacture. (Grw 12, Sgr 10, Rwp 10) 


ANS CommoniBleachingt AventalUsedlininakistaDy 
In Pakistan, bleaching is done with 


(i Chlorine (Cl2) (ii) Sodium hypochlorite (NaClO) 


= Write four components of paper making machine. (D:G Khan‘09) 
__Write four component 


pecmmmcormnonentcofbaneniiakinelMacuine 

a (i) Flow Spreader (ii) Head Box 
(iii) Fourdrinier Table (iv Press Section 

9, How paper industry can be more progressive in Pakistan? How much paper is consumed annually in our. 
country? (Lhr, 10) 2 


To make our country self-sufficient in this important commodity, we must utilize every “puree of raw material ie 
like non-woody and woody. Fortunately, Pakistan has enough source of non-woody material, which in future can 
meet the requirements of our pulp and paper industry. The efforts are being made to install more pulp and paper 
industries in the country. Re 


Asst 


At present there are more than 30 pulp and paper industries in private as well as in public sectors, which are 


manufacturing pulp and paperboard. 


Due to high prices of paper in Pakistan, it’s per head consumption is among the lowest in the world. Paper 


consumption in Pakistan is around 5 kg per person per year. 


(Sgr09) 


Ge a ae a aie 


po fe 


> scholar’s GHEMISTRY.— XII (Objective) 


enn ee sf 


Fill in the blanks, ; eke : ‘ 


(i) Only of the total earth’s water resources are| available as fresh water. 
(ii) _____is aSmaller unit of biosphere which consist¢} of community of organisms and their 
interaction with environment. | ‘ Sie 
(iii) | Carbon monoxide is highly poisonous gas and causes suffocation if inhaled, it binds blood __ more 
. strongly than oxygen thus excluding oxygen fratn norm; | respiration. : 43y 
(iv) \ The elevated concentration of _____ is harmful i r fish as it clogs the gills thus causing suffocation. 
(v) The ozone layer in ___surrounds the globe a d filters most of the harmful UV rays in the'sunlight before 
they could reach the earth. : : i | BING 5 
(vi) » The presence of ____ in livestock waste can O| taminate surface and ground water causing - 
various infectious diseases. seas I f . 
(vii) | The substances which can directly kill the unwianted organisms are‘called 
(viii) _____is frequently used to disinfect water. abe, : 
(ix)  Incineration-is not a clean process because it F oduces air-pollution and toxic __. 
(x) A process in which some of the used or the yase materials are not discarded after their initial use.butare 
processed so that they canbe used again iscalled___. 5 
Answer Key. 


0) 
(ii) 
(iii) 


(iv) 


0) 
(vi) 
(vii) 
(viii) 
(ix): 
(x) 


Indicate True or false. 


Gi) ||[Ecosystem 
| Giiiy [Haemoglobin | ‘Civy/_|\Aluminium 

| Chemica} andi bacterial contents: 
(vii) [Pesticides | (vit) [/Chlorine._ : 
Tix) [Ash Recycling 


Half of the mass of the atmosphere is concentrated in lower lOkm. . ~ 
The oceans'cover approximately 71 perc¢2nt of the earth. 
The volcanoes produce 55% of SOQ3. 7 

The reducing smog is due to the presenc¢: of nitric oxide. 


Ozone is produced in the polar regions by the photochemig al reaction of oxygen. g 
The temperature in the troposphere decre.ases with the incr asing altitude from 15 to— 56°C. 


Incineration is a waste treatment process in which solid waste isdumpediinaland fill. Kaa ees 
Acid rain is due to the presence of oxides of sulphur and nia ogen which get mixed with the rain water 
The heavy metals have a safe limit where|they, are nottoxic,| j 
The reprocessing of the plastics is to;convert backieoiteny 
so that these can be used again. | | 


omponents by @ chemical or thermal) process 


ar 


: 1. Ecosystem is a smaller unit of Ke ) : 
Q3. Multiple choice questions. Encircle the correct answer. . (@)) Lithosphere (b): Hydrosphere (Atmos nereitt Vaytieanh ve Grw.09, Fsd 08) 
¢ The normal amount of overhead ozone is about Th 
‘ ; 6) The pHi range of the acid rain is | Aflac j (a) 150 DU (b) 250 DU ; (c) 350 DU : ; tf (d) 450 os Khan\08; Fsd)10) 
(a) 7-6.5 (b) 6.5-6 ’ (c) 6-5.6 (d) less than 5 3, The decrease in ozone concentration in overhead atmosphere is occurring due tohuman activity. Half of 
(ii) Peroxyacetylnitrate (PAN) is an irritant to human beings and it affects. the ozone over Antarctica has been depleted up to the year (D.G Khan 09) 
(a) cyes ‘(b) ears (c) stomach (d) nose (a) 1960 (b) 1970 (c) 1980 (d) 1999 
(ii) To avoid the formation of toxic compounds with chlorine which substance is used for disinfecting ce Incinerationiis'a/progsss in'@pichisolid=waste is burnt at elevated temperature..Following temperature 
ater: vibe { Ay range is most effective . ; (D:G Khan 09). 
: Oran) ao, (c) Alums (d) Chioramines (a) 900 to 1000°C (b) 800 to 900°C (c),100 to 200°C (d) none xu 
(iv) A single chloride free radical can destroy how many ozone molecules Component of cnyironment which consist of all water bodies is (D.G/Khan 10) 
, : 1) 10 (a) Biosphere inden (b) Hydrosphere ° — (c))Lithosphere (d) Atmosphere 
5 (a) 100 (b) 100000 (c) 10000 (« Reducing smog contains high contents of : (D.G Khan 10) 
(vs). Fungicides are the pesticides which (a) NOs (b) SO; (c) NO ° (d) CO, 
(a) control'the growth of fungus (b) kill insects Biochemical oxygen demand is the capacity of organic matter in natural. water to consume oxygen with in 
(c).kill plants (d) kill herbs a period of a , (Rwp 08) 
(vi) Ecosystem is a smaller ‘unit of ) Three dys (0) GEER CESS P (c)Riveldays (CSI UESS 
: Ave (a) lithe “ohere (b) hydrosphere oa (c) atmosphere (d) biosphere Py. sf raat RR Wi ae Beate IBN (Rwp.09) 
(vii) The main pollutant of leather tanneries in the waste water Is duc the salt of : Crsal hithosphere extends in earth up to the depth of (Rwp.09) 
(a) lead (b) chromium(V1) (c) copper (d) chromium(III) (a) 50 km : (b) 100 km (c) 150/km (d) 30 km 0 
(viii) In purification of potable water the coagulant used is Peroxy acetyl nitrate (PAN) is an irritant to human being and iteffects ~- (Rwp 10, Srg 10, Lhr 08, 09) 
(a) nickel sulphate (b) copper sulphate" (c) barium sulphate (d) alum Oa) (a) Ears (b) Stomach (c) Eyes (d)'Nose 
* (ix) The temperature in the non-rotating chamber in the incineration of industrial and hazardous waste & The main pollutant of leather tanneries 12 the waste water isdue to the salt of : (GW) 
process has a range. ae ; a o) leet Ps Wa o chro ian Il (c) Copper (d) Bue ae orn 
4 0 a <nnd, \ antes 0 . Fungicides are the pesticides whic , , SdU7 org 
atl © ee ie ee e : aeek) uy US ‘ VAC) 250i He C (d)'500sto 900°C (a) Control the growth of fungus(b) Kill insects (c) Kill plants (d))Kill herbs : 
(69) Newspaper can be recycled again and again by how many times. \ ; 13. The mass of the lithosphere ismade of 
)) 2 : 1) 3 3) 4 (d) 5 : (a) 9 elements (b) 10 elements (c).11 elements | (d) 12 elements , ; 
oN] 1 Gearet ‘ | 14, The pH range of the acid rain is : (Sgr.09, Grw 10, Lhr.09, 10) 
Solved Exer CISE MCQ’s| (a) 7 6.5 : (b) 6.5-6 (c)6-56 ©  ,. (d)Less than S Bye dsch 
ie Be tres AIP i Reason aaa eS 15. The residence time of NO in atmosplisre is sth ie st (Sgr 10) 
7a) Less than 5 in’havine 2 re Tr rare ots irty minutes ne da c) Three days our days i 
| (d) Less than 5. re ing pH less than 5 contains more acidic Bilis 5 due to which it” fe orn aaa apelin? ) y (c) he y Si (Grw 08) 
ic) (a) eyes PAN isan oxidizing agent and is irritant to eyes. Pe we pane = . 17, Sea of atmosphere a oe © No OS *. (Grw 09), 
(iii) | (b) Os Chlorine produces harmful compounds like ehloramines, CHCls but.O * : (a) 1500 km (b) 1000 km (c) 500 km (d)100km aT 
: uO fogn such compounds. : 18. Newspaper.can be recycled again and again by how many times? _ (Gr 10, 11) 
(iv) | (>) 100000 Chloride free radiedhis\very reactive so it can destroy 100000 O3'm (a),2 (b) 3 . (c)5 (d) 6 oe 
(v) (a) Control the growth of . 19. A single chloride free radical can destroy how many ozoncs molecules : (Lhr'10) 
| fungus (a) 100 (b) 100.000 : (c) 10,000 ~ (d) 10 Selina 
(vi) | (@) Biosphere Ecosjstem consists Of¢ommuinity of organisms and their interaction W 20. Following is better to disinfect water ARSE TRG 0 ey 
environment while biosphere consists of all regions of earth capable of > (a) ef, ey) 0: (c) Os. : @ Kn SAT catia 
supporting life. ‘ 21. The residual ash after incineration of industrial waste is disposed off in/ailandfill, which iS lined with) 
(vii) _| (b) Chromium (VJ) (a) Portland cement (b) Clay and plastic (c) Methyl silicone - (d)'Stone-ware Actes 


(viii) (d) alum 


anic molecules are completely destroyed. _ 


In jpeeine process,-the fibre of the newspaper becomes shorter soi 
regycled again and again for five times, 


mw 


10. 


11. 


13. 


14, 


15. 


Vy A Vie 
C0: 


MS 
aes 


Lithosphere only 


(d) All of these 
(d) Solid wastes! 


(d) O, 


2) Not polluted (b) Very much polluted with inorganic chemicals 
(c) Very much polluted with organic ch (d) Polluted with pesticides 

Which of the followi olet light? 

(2) CO (b) O, (c) SO, (4) NO, 


{overhead ozone Is about 


(bd) 350Du (c) 400DU (dy 550DU 
The chief pollutants which are responsible for ozone depletion 
(2) SO. (b) CO (c) CO, (d) Chlorofluorocarbons 
SO; and NQ; cause pollution by increasing 
(a) Acidity action (c) Alkalinity (d) Neutrality 
Which of the following is the secondary pollutant? 
(2a) CO (b) SO, (c) PAN (d) Aerosol 
Ozone hole refers to 
(a2) Increased concentration of ozone 
(do) Reduction in the thiekniess of ozone layer in troposphere 
(c) Reduction in the thickness of ozone ‘stent in Stratosphere 
(d) Hole in ozone layer 
Photochemical smog is related to the pollution of 
(a) Soil (b) Noise (c) Water (d) Air 
CFC] 


; Is responsible for the decomposition of ozone to ash oxygen. Which of the following reacts with 
ozone to form oxygen? 
(a) Cl, (b) F 

In which part of atmosphere, ozone layer is present? 
(a) Stratosphere (b) Mesosphere 


(yer (d) cr 


; ) Troposphere (d) Thermosphere: 


lf 

re by chemical interactions among primary 
} 

| 

/ 

| 

} 

; 
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The major source of CO pollution is: 

(a) Exhaust from automobiles (b) Volcanic eruptions (c ) Forest fires 

Which of the following air pollutants is quiet killer 

(a) NO, (b) CO (c) CO, 

Which method is used to remove permanent hardness of water 

(a) lon exchange method (b) Aeration (c) Coagulation 
Pcroxyacetylnitrate (PAN) is an irritant to human beings and it affects 

(a) Nose (b) Eyes (c) Ears , 
Which of the following is not common domestic materials which are recycled 


(d) Industrial process 


(d) NO 


(d) Chiotinetion 


(d) Stomach 


(a) Paper (6) Plastics (c) fron (4) Glass 
Incineration is not a clean process because it produces toxic 

(a) Liquids (b) Effluents (c} Solids (d) Gases 

The pH range of the acid rain is 

(a) 7-6.5 (b) 6-5.6 (c) 6.5-6 (d) less than 5 
Fungicides are the pesticides which 

(a) Control the growth of fungus (b) Kill plants 

(c) Kill insects (d) Kill herbs 

The main pollutant ofleather tanneries in the waste water is due to the salt of 

(2) Lead (b) Copper ((3) Chromium (VI) (d) Chromium (iif) 


Additional MCO% 


Which method is used for the disposal of solid waste ; 


(a) Landfill (b) Dumping (c) Incineration (d) All of these 

Which process is not used to improve the quality of water: 

(a) Aeration (b) Coagulation (c) Dumping (d) Chlorination - 
Amount of ozone is less in the region : . 

(a) North polar region (b) Equator (c) South polar region (d) Antarctic region. 


Which of the following component of air may not be pollutant: Cae 
(a) Carbon monoxide (b) Sulphur dioxide (c) Carbon dioxide (d) Nitric oxide 
Which of the following compound is formed when HOCI reacts with humic acid dissolved in water: 


(a) Chloramine (b) Chlorinated phenol (c) Chloroform (d) Carbon tetrachloride 
The amount of oxygen in lithosphere is about: 

(a) 35.50% (b) 40.60% (c) 46.60% (4) 50.50% ~ 

Ozone in most of the tropical regions acts as a pollutant and causes: ER 

(a) Damages eyes (b) Aggravates asthma (c) Chest discomfort — -(d) All of these: 


The stratosphere where the ozone layer exists in the atmosphere is approximately at... Kilometers : 
altitude: 


(a) 10-15 (b) 10-20 (c) 20-30 (4) 15-40 Rena 
The toxic organic compounds and heavy metals and metalloids results in contamination of: ret 

(a) Surface water (b) Ground water ante 
(c) Both surface and ground water (d) Neither surface nor grounds water SPS fo 


The dissolved oxygen value...... indicates that water is polluted: Byer A lees: 3 


(a) Lessthan4 ppm _(b) Greater than 4 ppm _ (c) Less than 5 ppm @ Equal 10; 5 ppm 
In purification of potable water, the coagulant used is: a : os 
(2) Nickel sulphate  _(b) Copper sulphate (c) Barium: silphaics “Aum ; oes 


(4) Thermosphere (hb) Meso tratosphere (d) Troposphere: ye 
13. Colloidal material in raw water is renioved by: FF 
(a) Heating (b) Coapulation ey Chlorination (d) Combustion 
14. * How much fresh water is used for domestic purpose: 
(a) 6% (b) 23% (c) 69% (d) 100% 
15. COD of water can be determined directly by: 
(a) CO (b) Cro” (oy Cr (d) Cr07? 
16. Which one of the following substances cause acid rain’? 
(a) SO; (b) Hydro arbon (co) Chlorofluorocarbons (d) O; 
17. The combination of smoke and fog is called: ! 
(4) Primary pollutant — (b) Secondary (c) Smog (d) Coagulation 
18. The vellowish colour in photochemical smog is duc to the presence of: 
(a) NO (b) NO> (c) SO (d) COz 
19. When sea water is zerated, which quality of water is improved? 
(a) Foul smell gases are removed (bh) Dissolved molecular oxygen increases 
(c) Some organic matter and Fe7’ ions are oxidized (d) All of these 
20. Which process is not involved to improve the qualities of raw water? ; 
(a) Coagulation (b) Chlorination (c) Self-oxidation reduction (d) Aeration 
21 


(c) Hardness of water decreases 


Uinta pe . ; 
Which part of atmosphere is near to tie cat th: 


a3§ Fi 


The quality of raw-water is improved when it is chlorinated because: 
(a) Cl, kills the pathogenic bacteria 


(b) Dissolved oxygen increases 
(d) pH of water is controlled 


| (d) Biosphere | 


ay, (c) 350 DU 
3. (c) 1980 
4. (a) 900 to 1000°C 


2 (b) Hydrosphere 


E 
(b) SO2 


th (c) Five days 


8. (b) 5.6 km 
9. (by 100 km 


(d) Chromium (V1) 
(2) Control Growth of fungus 


(c) 11 elements 
(d) less than 5 ‘ 


DU is Dobson unit. Due to O; layer. harmful UV rays are absorb 
| The depletion starts from the mid 197098 to mid of 1980's. 


= 5 2 Tiesses P< 
In this process, all combustible materials burns and ‘left behind onl 
combustible materials. i ot 


Hydro — water, sphere — area OX 


SO) is chemhically reducing in nature. 


= = 1 x-sraeseeet ce Al \ 
It is measured experimentally by calculating the concentration of oxyge 
the beginning and at the end of five days period. pete 


This mass contains different gases @.g.. Nz, Op. Ar. CO2, Hz ete. 


99.5% mass of lithosphere is made of elements (O,, Al. Si. Fe; 


PAN is ameve irritant and is also tonic to plants. 


sphere 


ar 


ed. 


Atmosphere 15 layer of ya usrounding earth, 


the fibre of newspaper becomes shorter in recycling process so it can only 
be recycled 5 times. 


Chlorine Free Radical is very reactive so it can destroy 160,000 ©, 


Chlorine is not used because it produces harmful compounds while O; does 
nol produce harmful compounds, 


(b) Clay and plastic The lining of clay and plastic is used so that the leachate does 


contaminate soil and ground water around. 


Test MGQ’ 
Answer, 


the region of earth capable of supporting 
It includes in air pollution. It has some physical effects. 


Little concentration of Hz is present in air. 


3) which cause acid rain are formed through various 


(c), Acid rain is primary 


Acids (H,SO, and HN 
reactions of SO, and NO, in aur. 


(c) very much polluted with 
organic chemicals 


Ozone is produced by the photochemical reactions of Op. 


PAN is a component of photochemical smog. i 


(a) Action of nitrogen oxides. ; 
on hydrocarbons in the 


presence of 


| (b) 350DU I tis aaa The amount of ozone in the atmosphere is expressed in Dobso 
When CFCs 


destroy ozone. 


n Units (DU). 
are subjected to UV, they generate Cl? free radicals which 


>SO, and HNO; respectively. 


arious reactions. 


h which ozone depletes substantially in every. year during'Sep j 


~ozone hole”. 


c) Reduction in the thickness The region o 


12. ( ioni i 
ere of ozone layer in stratosphere 


—Nov is now termed as 


Cl +0;,—> ClO" +0, 

‘Clo’ =O——> Cl +O. . 
28-km high, exis tratosph 
transportation i.¢., motor 


es | Fuel burning:in various types of, 
and aircraft is the major source (75%): 
atmosphere. 


The ozone layer 


GO is highly poisonous gas an 


colourless and odourless, So. it is called quiet’ 
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| glass and aluminium. 
| It produces air pollution and also toxic ash. ! 
Due to presence of acids like HNO; and H2SOxg. pH of acid rain‘is ie i 
5. 

(a) Control the growth of. o+ Fungicides (which control the Banik of fungus of the plants), 
fungus : . © Insecticides (which kill insects) 

o Herbicides (which kill undesired plants) 

| Chromium (VI) is highly toxic and is known to cause cancer, 


(b) Effluents 
22; (d) Less than 5 


24, (c) Chromium (V1) 


[Addit ional MCQ’s 


(ORNO) ATSDUP NASON) PA a} 
i, (d) All of these Land fill, dumping and incineration are used for disposal of solid waste, 
2. | (a) Aeration Air is passed through water the quality of water improves. 

3. | (b) Equator O; is formed’in tropical regions and transported to polar regions but it 


less in areas closer to equator. 


4. (c) Carbon Dioxide CO) is not a pollutant as it is required for photosynthesis. 


5. (c) Chloroform Chloroform is: suspected liver carcinogen and also. has negative 
reproduction and development effect in humans. 

6. | (c) 46.60% Oxygen is most abundant element in lithosphere. 

7. | (d) All of these | Ozone is a pollutant and causes various health problems. - 

8. | (d) 15-40 | Stratosphere is above troposphere which is 0-15 km from earth. 

9. (c) Both surface and ground Surface and ground water are WEE to contamination by these 

water compounds. 

10. (a) less than 4ppm. | DO value is a parameter to determine the quality of water. 

(DO « Purity of water) 


11. (d) Alum When alum is added to water in alkaline medium, aluminium) hydroxide is 


precipitated. Many suspended particles get adsorbed/on the surface of: 
gelatinous Al(OH). 
It is 0-15 km from earth. 


Colloidal material forms ppt. with coagulant and many suspended particles 
get adsorbed with ppt. 


(2) 8% | For domestic purpose the required amount of water is less thaniits other 
uses. 


12. | (d) Troposphere 
13. (b) Coagulation 


15. | (d) Cr, 0,7" It is an oxidizing agent. The organic matter in water is oxidized) whl? 


remaining dichromate is determined by titremetrically. 


(2) SO; SQ) forms H,SO, with rain water causing acid rain. 
17. (c) Smog Smog;—> [Smoke + fog] —> Smog 


It cauisés various health problems. It is of two types. — 

NOQ3 is reddish brown gas soyellow colour of photochemical smog is due 
the presence of NO). 
| Aeration improves the quality of water. in all the three aspects. 


Coagulation, Chlorination and Aeration are important methods 
quality of water. 


oa (b) NO; 


com (a) All of these 


(c) Self oxidation reduction | 
21. 


(a) Cl, kills the pathogenic 
bacteria 


Cly is frequently used to disinfectant water. Ch treatment-is Ve 
in killing the pathogens. 


1. What is acid rain and how does it effect our. environment? 


BistaAcid]Rain 
“The rain water having pH less than 5 is termed as acid rain”.. 


‘Now a days acid rain is termed)as “acid deposition”. The acid deposition includes both wet (rain, snow, fog) and 
dry acidic deposition. 


Causes of Acid rain: 
The acid rain is due to oxidesiof sulphur (SQ , SO3) and oxides of nitrogen (NO, NO3) which get mixed with rain 
water in the presence of pollutants to form sulphuric acid and nitric acid respectively. 


4NO,+2H,0+0, —>4HNO, 


(Rwp. 07, Srg.09; Lhr 09, Grw 08,10) 


$0, +50, +H,0 a 5 H,SO, 


Bffect.of Acid’ Rain on Environment: 

1, Acidification of the soil and rocks can leach metals like Al, Hg, Pb and Ca.and discharges them into water. bodies. 
These heavy metals are accumulated in the fishes and are health hazards for/human and birds as.they eat\these 
fishes. The elevated concentration of Al is harmful for fish as it clogs the gills thus causing, suffocation. 

2. Acidification of the soil can also leach nutrients, thus damaging leaves and plants and also growth of forest. 

3. “It damages building materials such as steel, paint, plastic, cement, masonry work and Sculpt) materials 
especially of marble and limestone. 


2. . What is smog? Explain the pollutants which are the main cause of photochemical smog? 
(Fsd 09; Lhr:10) 


“The word smog is a combination of smoke and fog”. 

_ It is formed from ground level upward to an altitude of few kilometers high. 

Pollutants Causing Photochemical Smog. , © ; 
© Due to having higher-concentrations of oxidants like ozone, photochemical smog is also called “oxidizing smog”. 
© It is a yellowish brownish grey haze due to the presence of NO). ones 
© It has unpleasant odour. because of its gaseous components. 

Reactants of Photochemical Smog. “ : 

(i) \ Nitric Oxide (NO) which main reactions of photochemical smog is oxidized to/NO>-within| minutes t 

hours depending upon the concentration of pollutant gas. “ity ee 


we 
Unburnt hydrocarbons. io 


(ii) 


What is ozone layer depleting? Write down'harmful e 


ffects of ozone? 


“The decrease in the thickness of the ozone layer due to the presence ofj certain chemicals produced’ by, huma 
activities is called depletion of ozone layer” ; 
Ozone as a pollutant: 
O; acts as a pollutant:and causes: 
(i) Health problems i.e., damages eyes 4 and aggravates asthma, decreases the 
chest discomfort. ; 
(ii) It is harmful to the plants and other materials i.e., attacks rubber, See sci pity and ap 
causes fabric dyes to fade. 


tclsstichy oft lungs: tissue, coughin 


parse pais 


nOillSpillage 


Petroleum or crude oil is a complex mixture of many coripane mainly hydrocarbons. Sea.water gets) pall 


concentrations. It is observed that spilled oil: 
(i) Damages the marine life. : 
(ii) Effects the photosynthesis of plants. 


i 


nm 


How detergents are threat to aquatic animal life? 


_ 
Ans Detergents are used as cleaning agents in industries and at home. The waste water containing detergents|hen 
discharged in rivers or sea, greatly affects the aquatic life. Detergent contents of: waste water mobilize he ound 


toxic ions of heavy metals such as Pb, Cd and Hg from sediments into water. 


6. What are leachate? I 
edcha 


called leachate.” 
Composition of Leachate 
The leachate contains; 


(i) Volatile organic acids such as acetic acid and various fatty acids. if 
(ii) Microbial contaminents such as bacteria. a 


; 


by accidental oil spills. Hydrocarbons particularly polycyclic aromatic are very dangerous even at very jJow 


(Fsd 08,09, Grw 09,10,11)! 


“The ground water which seeps in the landfill and liquid from the waste itself all percholate through the Ie is 


) 

ah 5 : ee +2 } 

(iil) Heavy metals and salts of common inorganic ions such as Ca’. \\ 
= (Ch) Micropollutants such as toluene and dichloromethane. : Aaa 
Ts What is Environmental Chemistry? . : x = 


ApssmmEnvironmentallcHemisthy 
“The branch of chemistry which deals with the chemicals and other pollutants in the environment isc 
* environmental chemistry.’ 


In this we study the sources, reactions, transportation and effects of the pollutants on the environment. 


8. What do you mean by Environmental pollutant? 
sansa Environmentallbollutant 
Fs “Any substance in the environment which adversely affects the numer health, quality of life and” 


J the natural functioning of ecosystem is called environmental pollutant”, 
Examples:- 
SO3, NH3, PAN, O3, etc. 


Oe: Write down primary and Secondary Pollutants OR What are different types of air pollutants? 


i Nis! 


AnsSamlerimanyibollutants 
“The pollutants which are directly mixed in the atmosphere are called primary pollutants”. 


The primary pollutants are given out from chimneys of industrial units and exhaust ofrautomobiless 
Examples 


° 


Sulphur dioxide (SO>) 
Carbon monoxide (CO) 


-Sulphur trioxide (SQ3) 


Nitrogen oxides(NO,) - GE 
Hydrocarbons i 


Ammonia (NH3) 


Compounds of Fluorine Radioactive materials. 


“The pollutants which are produced by various reactions of primary: pollutants in the atmosphere : 
are called secondary: pollutants”. ; 


iy 
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° They are toxic and their concentration in the atmosphere must be controlled, RS 
Examples: = 5 

Sulphuric Acid, (H,SO,) 

Hydrofluoric Acid (HF) 


Nitrogen mononide (NO) -- 


Carbonic Acid (H;CQ,) 
Peroxyacetyl Nitrate (PAN) (CH;CO;NO;) 


Ozone (O;) 


Aldehydes (RCHO) Ketones (REOR) Peroxybenzol (C,HsCO_) 
10. What are the effects of CO on} human health? ip 10) 
Anstele Hects\of COlon|human\health 
(i) Carbon mononide is: highly poisonous-gas ¢ and causes suffocation if inhaled. It binds blood smelt more 
strongly than. oxygen to form carboxy haemoglobin which is a stable compound, ; 
Hb+CO—> ~~ Hb-€O Rei sa 


In this way. oxygen excliides from ‘normal respiration. . 
High concentration of CO in blood results headache, fatigue, unconsciousness and eventually death. (iff such 


0) 
exposure is sustained for longer period). CO is called quiet killer because of its colourless and odourless.property. 
ll. Write down necessary conditions for the formation of Smog: “(Lahr 10) 
Conditionsifonthelkormationlofismog i 
Following conditions are required for the formation of Smog. | 
(i) There must be sufficient NO-hydrocarbons.and YORE organic compounds (VOC). emitted: by: the vehiculae 
traffic. Toni ie EE WSIS 
(ii) There must be sunlight, s so that some of the chemical reactions may occur, ati al rapid rate. iad eu 
(iii) The Movement of air mass mustibe little so. thatreactions:are/not disturbed. ; ott Dany 
ee ——— SSS ATU ULELNE EL SI ae 
2.) Differentiate between Reducing Smog and Oxidizing Smog. ER TEN UR eon tT eee 
eee === 


“ee 1 i rim one 


Oxidizing:Smog 
_ (Photochemical Smog) 


It is formed due to the build up: dup uh dioxide from 
combustion of Coal. ! 3 


onthe nitrogen oxides and hydrocarbo 
sUOMOBUE and} factories: 


| 
i 
i 
‘ 


It has high.concentration of SQ) and:is therefore 
; jreducingit in character. ; 


“The process in Ryhich air is.passed through water, to remove the, dissolved gases. 
such>as foul smelling-H:S;- ‘organo Sulphur compounds. and) volatile-organic: 
compounds.” Sisk 

In this process some of the organic material of the raw water can’ be easily 0: 
The remaining portion of organic material af necessary. is. removed by, passin wate 
Aeration process also oxidizes Fe™ to Fe™ _ which: ico forms insoluble: Hiern 1c, 
as solid. ai haseay 
Aeration also.improves oxygen level of raw water. 


erave te activ d.Cal . 
ydroxide (F fe(Oll)s)a djremoy 


14. ° What is Meant by Coagulst 
_—<—— a 


Ansa COapulation| 


aterials which are suspended or present in the - 


ia eee ny oe f the m 
ea prccipiation Itering the surface characteristics of the solids is 


colloidal form in a liquid by a 
age called coagulation”. 
Exe le:- 
Tice such as Alum is added to ine raw water in the presence of Ca(OH), the pean of aluminum 
hydroxide are formed. Many suspended particles get adsorbed on the SurtEee of gelatinous Al(OH); precipitate. 
KxS$O..Aln(SO,)s. 24H:O+3Ca(OH), —> 3CaSO-+2Al(OH)s+K:SO.+24H20 


15. What is incineration. Give its advantages? 


ST Sane a treatment process in which solid waste is burned at high temperature ranging _ 
from 900-1000° C is called incineration.” 

Advantages of Incineration 

i. The burning of the solid waste in the incinerator consumes all combustible material leaving behind the:non- 
combustible material and the ash residues. 

ii. It may reduce the volume of the waste by Sa pets . 

il sti : garbage provide fue e fire. Ss 
fe ae te Eee ea in producing steam which runs the turbine to produce electricity, 


16. Why chlorination of water has harmful effects? 


Asam Harmfalleffectstofchionina chlorination 

a “The Chlorination of water has harmful effects due to its reaction with dissolved ammonia and organic matter 
present in water”. 

1- Reaction with Ammonia 
For the chlorination of water, molecular chlorine ts added in water which converts into HOCI. The Hypoctlotas 
acid reacts with Ammonia to form chloramines NH2Cl, NHCI, and especially nitrogen trichloride which is 
‘powerful eye irritant 


NH; + 3HOCI > NCI; + 3H30 


2- Reaction with or ganic compounds 
i. If phenol is present in water then chlorinated phenols are formed which have eerenaive odour, and taste 
and are toxic. 
CH OH OH 
Cl 
2 Cle —— > + + 2HCI 

3 CHI), which is 

ii. If humic acid is present then hypochlorous acid reacts with it to form chloroform: ( 3 


suspected liver carcinogen and also has negative reproduction and development effects in humans: ~, 


18. How formation of toxic compounds during the chlorination of water can be avoided? 


ai 
cl The chlorination of water form different toxic organic compounds like chloramines*(NH2GI; Sih NG 
chloroform (CHCls) and chlorinated phenols. The formation of these toxic-Compounds with. chlorine: 
avoided by using ozone or chlorine dioxide for the disinfection of water: 


19. What is meant by Recycling of waste? 


Recyclingiohwaste| vrocessed 
“The process in which some of the used or Waste material are not discard after their initial use but are P 

so that they can be used again is called Recycling”. 

The purpose of recycling is to conserve sources suchas raw material and energy. 

The most common domestic material that are recycled are paper, plastic, glass and Aluminium. 


oS 


20. How recycling of plastics is done? What is reprocéssing? 
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AnsimmlRecyclinglofiplastics 
The recycling of plastic is done by reprocessing, 


depolymeriztion or transformation. 
Reprocessing: 


“In . reprocessing, the used plastic 


S are remelted and used for the: 
manufacturing of different products”, 


For examele: 


“The process in. which the used plastics are converted 
process so that they can be subsequently polymerized a 
Example: 


Polyethylene terephthalate)can be thermally depolymerized in the 
components. ; 


22. What is meant by Transformation? Seay : 


into their-original components by a: chemical or Anema 
gain is called Depolymerization”. 


presence ofa catalyst and heat into its original 


The transformation is a type of recycling of plastics. It can be defined as 
“The process in which used plastics are‘converted into low quality substances-which are’ later used for the 
production of other materials is called transformation.” : 

For example: 


The cracking of polyethylene at high temperature gives its*monomers which are used for the: manufacturing; of 
lubricants. , : 

Se 

23. What are the components of environment? 


mwn Vodnoz 


(Rwp 09, Fsd10)_ 


The environment consists of the following components, 


(i) Atmosphere (ii) Hydrosphere (iii) Lithosphere (iv)| Biosphere 


24, What is is Pithosphere? Give its composition. 


“Tt consists of rigid rocky crust of earth and extends to the. depth of 100 km.” : 
The mantle and core are the heavy interior of the earth, oA up most ofithe earth's mass. 


The 99.5% mass of the lithosphere is made of 11 elements, which are oxygen (~46:60%), Si: (~27. 22%), Al 
(8.13%), Fe (5.0%), Ca (3.63%), Na (2.83%), K (2.59%), Mg (2.09%), and Ti, Hy and P (total less than 1%). 

The elements present in trace amounts (0.1 to 0.02%) are G, Mn; S, Ba, Cl, Gr, F, Zr, Ni, Sr and\V. 

These elements mostly occur in the form of minerals. me 


“V(Esd'supii0)) 


“Biosphere i is the region of earth capable of supporting life. 7 g “i x 
It includes lower atmosphere, the oceans, rivers, lakes, soils and solid sediments et actively ‘inte ane 


materials with all types of living organisms ie., human beings, animals and plants. 


cota 
Ecosphere j Is a smaller unit of biosphere which consists of community of! Greanistns yar ee Bone 
environment e. g., animals, plants and microorganisms which liesin.a definite zone and depend*o 
factors such as soil, water, and air. f 


} 
, 


(i) ine gases im the atmosphere absorb most of the cosmic 
cleetromuagnetic radiation coming from the sun. 

ion of these harmful radiations protects the life on the earth. 

¢nt in the atmosphere are eosential for sustaining life on earth 

i photosyathesis, No is used by nitrogen fixing bacteria. 


¢ for sustaining various forms of life on the earth. 


(ii) The abs a : 
Giiy th h i.e., O is required for breathing, 
pine ¥ 


7 
it ~ (Sed 10) aes 


nitreeei 


(1) 
(it) A 
O00» Oo! 

sation of H,O in various stages? (Spd 10) 


28. uiments for purific 
oes —- rn oo 
Anstamnuriticationofawater 
Water ty puritied by the folowing stages: 
) Avration (To remove dissolved gases, organosulphur compounds and VOC) 
a) Coagulanion (lo remove-suspended particles by using alum) 
(iii) Water disinfection (By using Ch, ClOb or O3) 
29. Discuss livestock waste as water pollutant? (Mtn 08) 
iss = {itt 


Viostly the Hyestock waste is either being dumped on the open land or is discharged into sewage, canals orrivers. 
Phis practice pollites the surfice and ground water posing serious health problems to the population. Chemical and 
bacterial contents in livestoe 


J typhoid . 


dvsen 


— ee 
Soeeapetienerteed —————— 


(Fsd\09) 


‘unud (COD)? 


rary Dement : 
sats ele ne tsree VO’, bees et! é ae . Ay, 
silent of Water which consume oxygen during chemical oxidation is evaluated by its chemical 


ods gen demand 


Phe oxygen denia 
powerhth oxidizine cen 


wounic matter la water is oxidized while the remaining dichromate’ is-determined by 
: = 


itvemeticaliy Vatie of COD is a alivoct measure of chemically oxidizable matter in water, Higher values of COD will 
ndicaie pore poliidon : 


rays and the major portion of the harmful 


sh waste can contaminate surface and ground water causing such infectious diseases as 


. ‘ 2 : : : . : 1-2 : seine 
of seater can be determined directly by treating it with dichromate ions CO; whieh isa 


CHEMISTRY-HSSC-IIT 
. Section-A is compulsory and comprises pages ‘I- 2. All parts of this section 


Note: 


(ii) 


(iD) 
9) 


(v) 


(vi) 


(vii) .. 


(viii) 


(ix) 


* (x) 


(xi) 


(xii) 


(xiit) 


[2 APDERAL BOARD 
(Academic session (2009:2010) Section— A (Marks 17) 
: Time Allowed: 2) Minutes b 


are 10 be answered on the question 
over to the Centre Superintendent. 


paper itself. It should be completed’ in the first 25 minutes and handed 
Deleting/ overwriting is not allowed: Do not. use lead pencil. 

Circle the correct option i.e, A//B/@/D. Each part’carries one mark. 

Mark the correct statement from the following about the properties of elements in periodic table 
(A) Melting point of halogens first increases and then decreases down the group, aie 
(B) The ionization energy of calcium is higher thanthat of beryllium. - 

(C) Covalent character of metal halides increases from left to right ina periodic table, 

(D) Luis bigger in size:then Ce. 

Lithium is the first’member of group 1.A of the periodic table, 


yt it shows deviation in,physical! properti 
P ‘ a i i erties 
other members of its own family because of . pePIOR from 


(A) Its smaller size : (B) Absence of d orbitals for bonding. 
((@) Having one electromin its valence shell (¢D)) Having high charge density. rs 
Which of the following is the end product when boric acid is strongly heated? . ” : 
(A) B20, (¢3)) H2B,0; (C) H3BO, (D) HBO, J 


Sulphur forms three different compounds with chlorine. The type of hybridization shown'by sulphur is SCis is 


(A) Sp (B) dsp? (C) sp? (D) dsp? 

Halogen acids actas reducing agents. Choose form the following the CORRECT order ofireducing power ofiliese 
acids. ; 
(A) HF > DCI < HBr <HI (B) ‘HF <HCI<HBr< tl 
((@) Hf.> HCI > HBr> HI ; (D) HF <HCI<HBr>HI ~ 
Which of the following compounds forms trigonal bipyramidal shape? 


. 


NH, Cl J 
NH,—|_ NH, ce NH,— NH, nel ; 
alin > ey Neu [Pees 

(A) Cu (B) | psc (©) u (D) Mn. 15 

NAT NH, Cae ~ NAN, Spee eae | 

Ts 4 vail? : tA 

In isomerism, compounds have same molecular formula, butidifferent structure. The possihle emers formed by 
pentane are : : : ; arlene hy i 
(A) Five (B) Four (C) ‘Three (D) Two). OS ress 


Choose from the following the catalyst which’ is used for the partial hydrogen top se uikyoes to form. trans 
alkenes. 1 a ena REI Cie ‘it 


Tes 


Pb Hg(SO,) Pd (Hg SO,). >. Pd (Ba SO,) Naik dquidiNU, 38 
SS See OSS (De a 
QOuinoline QOuinoline: Ouinoline estas 
Which of the following compounds will|be'sulphonated most readily? 
(A) Toluene (B) Benzene » (C) Aniline (D) Chlerobeyazene 


The rate of SN; mechanism depends upon 
(A) The concentration of uncleophile | - 
((o)) The concentration of substrate andinucleophile: (D\ 
Alcohols react with cone, H3SQ,; and give different products. What is the product as 
26H; — OH) ones ASO ats 
140°C S 1 FPS ae 
(A) CH; — CH, (B)CH;-CH;~ —— (@) CoH; —O = Cyt (OV GE 
Which of the following reagents will react.with both aluclivdes and Ketones?) 
(A) Grignards reagent (B) _‘Tollen’s reagent» “(C) Benedict’s reagent 


Given the general reactin: ATER paces i 
R-CE K3Cr,0, Onn yeetOl 7 
CHz— OH + [0] —=2. -, y —l-yy 10) 57 
H,SO, “EN eens 
Xx Y serie / ised ye 
(A) CO, Alcohol Meira 


3 Carboxylic acid 


chhce 


the CORRECY formula of Steroid nucleus? 


Sea shells (D) NH:OH 


HOCI (D) NH.,OH 
Cl, (¢D)) BF; 
Clidnigsins (amt lalinge tare 
; Aba EE a Paper: I 
Chemistry XII 
Time: 20 Minutes Marks: 17 


KOUTECUYG) 
Q.No.}. Encircle the correct answers. 
i The decrease in atomic sizes is not much prominent acrossrows containing elements of 


f 


(3). 


(a) s-Block (b) p-Block (c) d-Block (d) f-Block 
(ii). One of the following is applied on walls as white wash : 

(a) lime water (b) milk of lime (c) milk of magnesia (d) lime stone 
(iii). Following is used in making fire proof clothes 

(a) water glass (b) borax glass (c) kaolin (d) asbestos 
(iv). The element whose inorganic minerals are not much abundant in earth crust 

(a) Li (b) N (c) Na (d)O 
(v). The element which causes burn to skin that heels slowly 

(a) Fa (b) CL, (c) Bra (d) acid 
(vi). Carbon atom in following is Sp*-hybridized 

(a) CH3CN (b) CH=CH (c) HCOOH (d) CH.Cé, 
(vii). Following property of transition elements does not vary with a regular pattern 

(a) binding energy (b) melting point (c) covalent radius (d) cationic radius 
(viii). The isomerism shown by alkanes is 

(a) skeletal (b) position (c) geometric (d) metamerism 
(ix). Ortho, para derivatives are obtained by halogenation of 

(a) nitrobenzene (b) toluene (c) benzaldehyde (d) benzene 
(x). Reaction of following with Grignard's reagent can give p-alcohol 

(a) epoxide (b) peroxide = ~—(c) super oxide (d) hydrogen oxide 
(xi). | Methanol can be prepared from hydrogenation of 

(a) CH;CN (b) CH3Br (c) HCHO (d), CH;CHO 
(xii). | Addition of alcohol in carbonyl compounds gives acetal, the geometry of acetal is 

(a) linear (b) trigonal (c) tetrahedral (d) planar 
(xiii). Molar mass of CH;C0011 obtained by elevation of;boiling point.method is 

(a) 30 (b) 60 (c) 120 (d) 180 


(xiv). Starch is a polymer of : 
(a) «- D-glucose (b) B— D-glucose (c)a=D-fructose  (d).8—D—fructose 
(xv). The nitrogenous fertilizer easily taken up by plants is . ; 
(a) urea (b) ammonium nitrate (c) ammonia gas (d) ammonia liquid) 
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. 5 231s 
(xvi). Following is better to disinfect water ‘ ; : ; i 4 


. a ; a 
(a) CL, (b) O; (c) O; (d)KMn0O, a 


(xvii). The residual ash after incineration of in 


dustrial waste is di ; 4 
(a) portland cement (b) clay and plastic cus disposed » Which is lined with 


(d) stone-ware 


Time: 2:40 Hours rr aa (Subjective) : pat 
(Section-I) : ~ > Marks: 63 
Q.No.2, Write short answers of any 22 of the following questions. (2 
i): Write name and symbol of an element from S-block that ‘dati nee x2=44) ’ 
¥ configuration. , . at has zero oxidation state. Also write tts electronic 
(ii). Why melting and boiling points of elements belonging to groups VA-VITA 
(iii). Solution of Na20 in water is alkaline. Justify the statement. e pe es? fh 
(iv). Define metalloid. Give reaction of a metalloid of Sroup Ill A with oxygen. 
(vy). Give uses of lead suboxide. , é 
(vi). Show that H3BO; is monobasic acid. 


(vii). How AS finds its uses in metallurgy and photoflash bulbs? 
(viii). | Write formulas of chromate and dichtomate ions. In which colour they usually exist? 


(ix). Name three allotropic forms of phosphorous. - 

(x). How does aqua-regia dissolves gold? y ; 7 : 
(xi). The elements of VIIIA group are called noble gases. Commer. . 

(xii). How halogen acids are ionized in water? 


(xiii). Define homocyclic compounds. Give example. ; 
(xiv). Give shapes and angles of following compounds using hybridization approach: 
(a).CH, = CH; (b) HC =HC TS f Kies 
(x¥)i Whatare fused rings aromatic compounds? Give examples. 
(xvi). Predict major product of bromination of nitrobenzene. Also give equation. — 
(xvii). Mention four uses of ethene. : 
(xviii). Sigma bonds are inert in alkanes Justify. 
(xix). Discuss E2 mechanism. 
(xx). Write two uses of each of methanol and ethanol. 
(xxi). How will you distinguish between methanol and ethanol? 


=i). Picric acid is a phenol which behaves like an acid, Justify. 


(xxiii), Ethers belong to an inert class of organic compounds. Discuss. 
(xxiv). Differentiate between acidic and basic amino acids. 


(xxv). (i) Explain one method of formation of formaldehyde frommethyl alcohol. (Diagram not nesdea) 

(xxvi)._ Give one reaction for formation of an acctal. 2 z (ERE ets 
(xxvii), Define iodine number. ° cabana: Sea btapi teas ones 
(xxviii). In what way fats and oils are different? ay : : date ae seats 


(xxix). Define enzyme. Name their two properties. 


(xxx), Classify elements essential for plant growth. : ' ~ ‘ os i : x 
par Enlist steps involved in the manufacturing of urea. viii) Write a note on\#iammonium: phosphate, © 
“xil). What is acid rain? Give one of its harm to-building: | : \ 1h Rea eni eras 
(Section- ' 2 SONY) Tere CSO eae 
Q3 (a) Explain periodic trends in the following Aa sau } Sane pence 7 
nine some radius tiie (ii) Electron affinity a4 Reems 21250 (C))i a 
O. Scribe eight points to discuss role of lime in industries, 


a Went reforming of petroleum with the help of suitable example. ! 
2 al are Sy reactions? Differentiate between Syl and S.-? ions! 
QS. (a) Convert the following: ; BEES Sat 


- ty f 

(i) Propyne into acetone ° (ii) Ethyne into oxalicacid | 

, t yne into oxalic acid 

(()) cae ae reaction of cthanal and propanone with: *)) 

Q6 1) Mydroxylamine. : (ii) Phenyl hydrazine - | Wica UR Steps 
im Peat Brledel Crafts reactions. Give mechanism with an example of Sriedel-Craft’s a 

Q.7 (a) Hov ne 2witter ion. Discuss effect of acidic and basic medium on tif dipolerion stru 
(bE v ateel canbe manufactured by Bessemer's process? lifced] Mea eas 

plain the process of incineration of industrial waste. 


\ 
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Time: 20 Minutes (Objective) 
Q.No.1. Encirele the correct answers. 
(i). The strongest acid ts 
(a) HE (b) HBr (c) HC! (d) Hl 
(ii). Orthoborie acid when heated to red hot gives Lule ml nse 
(a) boric anhydride (b) pyreboric acid (c) metaboric acid (d) tetraboric acid 
(iil). Hybridiz ation of earbon is ¢: arbonyl group is : 
(a) sp” (b) sp> (c) dsp" (d) sp 
(iv). Fungicides are the pesticides which eee : ; . 
(it) control the growth of fungus (b) kill insects (c) kill plants (d)'kill:herbs 
(¥). Which is not calearcous material? Bega: 5 
(a) dime (b) clay (c) marble (d) marine shell 
(vi). © Which compound is polyprotiee acid? 
(a) CHs;COOH (b) C,H, (OH)COOH (c) (COOH), (d) C,H,OH 
(vii). © Which liquid is called wood spirit? u 
(a) CH,OH (b) C,H,OH (ce) CH,COOH (d) CH, -O-CH,. 5 mal 4 
(viii). Molecule of benzene contains : : at a 
(a) three double bonds (b) two double bonds — (c) one double bond — (d) delocalized —electronich ree 12 
(ix). How many isomers are there in pentane? Meee 
(a) 6 (b) 5 (c) 3 (d) 2 
(x). The highest ionization energy is possessed by 
(a) nitrogen (b) phosphorous. (c) bismuth (d) antimony 
(xi). S, 1 reactions are easily given by ‘ 
(a) primary alkyl halide (b) secondary alkyl halide (c) secondary alcohols (d) primary alcohols 
(xii). Lindlar’s catalyst is ; 3 Be 
, BalPbSO,; Quinoline (b) Pd|PbSO,| Quinone (c) Pd|BaSO,| Quinoline — (d) Pd|BesO,| Quit 
(iii). Newspapers can be reeyeled again and again for how many times? ! : 
(a) 2 (b) 3 (c) 4 (d) 5 
(xiv). Which polymer is addition polymer? ' 
(a) nylon 6.6 (b) polystyrene (c) terylone (d) expoxy resin 
(xv). Indicate amphoteric oxide 
(a) MgO (b) BeO (c) SrO (d) CaO 
(xvi). f-block elements are also called ' ; : 
(a) non-typical transition elements (b) outer transition elements 
(c) inner transition elements (d) normal transition elements 
(xvii). The number of elements in fourth period of periodic table is 


(a) 32 (b) 18 (c) 10 (d).8 


CHEMISTRY 
PARER-I (Objective Type) 


Note: 


CHEMISTRY GROUP-1 
PARER-I (Essay Type) : 
(SECTION-1), a 

yt Write short‘answers to any EIGHT (8) questions: esinr ia' 
6) Why diamond is 4 non-conductor and graphite is fairly, a good: eonuctor?) dhe 
(i) - Define electron affinity. Discuss its trend!in)periodic table. vt 
(ii) Why lime.water turns milky by passing GO: aISY USMS a 
(iv) KQz is used\by mountaineers. Discuss: = Se rate ‘3 


_ (A) Chloroform 
In the purification of potable water the coagulant used is: 


GROUP-I Time : 20 Minutes 


Marks : 17 


Four possible answers A.B. € and D to each question are given. The choice which you think is correct, fill that 
circle, in front of that question with Marker or Pen ink. Cutting or filling Wo or more cireles will result in ge 
mark in that question. 

Synthetic rubber is made by polymerization of: 

(B) Acetylene (C)} Diviny! acetylene (1D) Chloroprene 
(A) Nickel sulphate (B) Copper sulphate — (C) Barium sulphate 
Which of the following will haye highest boiling point: 

(A) Methanol (B) Ethanal (C) Propanal 
Which of following sulphates is not soluble in water: 

(A) Soditim sulphate (1B) Potassium sulphate (€) Zine sulphate 
Which ‘set of hybrid orbitals has planar triangular shape: 


(D) Alum 
(D) 2-Hexanone 


(D) Barium sulphate 


(A)sp* (B) sp (C) sp° (D) dsp? 

For which mechanism, the first step involved iis the same: : 

(A) — Bland E2 (B) E2and'SN> - (C) = Wand E2 (D) Eland SN? 
Which clement among the following belongs to Group IV A of the periodic table: 

(A) Barium (B) lodine (C) Lead (@D)) Oxygen 


Whichi woody raw material is used for the manufacture of{paper. pulp: 


(A) Cotton (B) Bagasse (C) Popular (D) Rice straw 
Which one of the following enzymes brings about the hydrolysis of) futs: 

(A) Urease ‘:(B) Maltase (C) Zymase (D) Lipase 
When sugar is treated with Conc. H,;SO, it becomes black duc to: 

(A) Decolourization (B) Dehydration (C) Hydrolysis (D) Hydration 


Acetamide is prepared by: 

(A) — Heating ammonium acetate 
((@)) Heating cthyl acetate 
The anhydride of HE/Q, is: iS 
(A) CFO, ‘(B) Cf: (GC). ChOs° 
Which compound will have the maximum repulsion with water: 

(A) CoHo (B) C3H;OH ((@)) CHy-CHs-CH:-OH: (6D)) CH;-0:CHy | 
Which one is true about melting points of halogens: 


(B) Heating methyl cyamide 
(D) The hydrolysis offmethyl cyanide 


‘ 


(D) G6 o; 


(A) Decrease down the group, (B) Increase down the group’ ‘ 
(C) Remain same in group (D) First'increase then desis down the group 
Amongst the following, the compound that can be most readily sulphonated i is: 
(A) Toluene :  (B) Benzene - (©) Nitrobenzene (WD), Ghlorobenzene 
Which is most difficult to oxidize: i , 
* (A) C3HsCHO™ (B) GH;CHO (C) HCHO (D)! CH\GOGH\ 
Which compound is prepared by Stadeler’s process ; i anos ; oe 
(A) K3€r0, ~-  (B)-. KMnO;(C)) K€; BOs Y Bae! 
‘ : o i *. 


(a) Whatis plaster of par is?. 


_/ 
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Note: 


(vi) 
(vii) 
(vill) 
(ix) 
9) 
(xi) 


(xil) 


Give two methods for preparation of PC; 

Write two reactions in which H»SQ, acts as dehydrating agent. 
Write two points of dissimilarities of oxygen and sulphur. 
Write four uses of halogens. 
Explain chromyl chloride test. 
Convert methane into: 

(i) Formaldehyde 
Prepare ethene from 

(i) Ethyl alcohol 


(11) Nitromethane. 


(ii) Ethylchloride 


Write short answers to any EIGHT (8) questions: 


(1) 
(ii) 
(it) 
(iv) 
(v) 
(vi) 
(vii) 


(vill) 
(1x) 
(9) 
(xii) 


Write down formulas for Bauxite and Corundum. 

What is Chemistry of Borax-bead Test? 

Define Tautomerism and give / example. : 

What are Alicyclic and Aromatic Compounds? Give one example in each. 
Briefly describe X-rays studies of benzene structure. 

Define resonance and write down resonance structures of benzene. 

Write down reactions of ethanol with 

(i) PBr; (ii) PCs 

Define nucleophile and electrophile. Give one example in cach. 

What are primary and secondary alcohols? Give one example in each. 


16 


How methanol is prepared from water gas? (xi) Writé down formulas of malonic acid and oxalic acid, 


How carboxylic acid are prepared by the oxidative cleavage of alkenes. 


Write short answers to any SIX (6) questions: 


(i) 
(il) 
(iii) 
(iv) 
(v) 
(vi) 
(vil) 
(viii) 
(ix) 


How aldehyde reacts with phenyl hydrazine. give its mechanism? 
What is Tollen Test? Illustrate your answer with chemical equation. 
Explain oxidation of aldehyde. 
How acetaldehyde distinguish from formaldehyde? 
Define polymerization, explain the term degree of polymerization. 
Define acid number. What is rancidity? 
What are essential nutrients clement and why these are needed? 
How ammonium nitrate is prepared. Describe the process. 
Write to structure of starch. 

(SECTION-1I) 


Attempt any THREE questions. 


(a) 
(i) 
(b) 
(a) 
(b) 


(a) 
(i) 
(ii) 


(iv) 
(b): 
(a) 
(b) 
(a) 


(i) 
(b) 


Explain variation of 

Ionization potential (ii) Electrical conduction along period:and groups 

Show four reactions in which lithium behaves different from elements ofits own group. 
Write a note on classification of organic compounds. 

Prepare the following compounds from carboxyl compounds: 

() Lactic acid (ii) Paraldehyde y 

(iii) Ethanal oxime (iv) Croton aldehyde 

How can you convert: ; 
2.3 - Dibromo butane into 2-Butene 

Acetone into propane 

(il) Acetylene into vinyl acetylene. 

Acetylene into disilver acetylide 

Describe briefly the two possible mechanisms.of B-elimination reactions. 
Write a note on Friedel-Craft's reaction, 


How would you prepare carboxylic acid by hydrolysis of esters and trom alkyl nitriles?’ 


How does the electronic configuration of yalance shell affect the following properties of the trans 
40 


elements: 


Ate O et 
Para magnetism (ii) Oxidation states 


Discuss the term’ acid rain’ along with its effects on environment. 
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Scholar’s CHEMISTRY — XII (Objective) 


” nter{(Part=Il))\ Lahore Board\2013 
Group ill 


CHEMISTRY \ 
PARER-I (Objective Type) Marks : 17 
Note: You have four choices for each objectiveitype question as A, B, © and D. The choice which you think is correct 
fill that citcle in front of that question number with marker or pen on the Answer Book provided. Cuttin : 
or filling two or more circles will result in-zero mark in that question. Attempt as many questions as given 2 
objective type question paper and leave others blank, 
1.1. Keeping in view the size of atoms, which order is the correct one? 


(Group II) Time: 20 Minutes 


(A) Mg>Sr | (B) 3a>Mg (C) Lu>Ge (D) €¢>1 
2. Which. is not an alkali metal? - 

(A) francium |! .(B) casein ((@)) rubidium (D) radium. 
3. Which metal is used in the thermite process |because ofits activity? 

(A) iron (B) copper (C) aluminium (@D)) zinc 
4, Laughing gas in chemically : 

(A) NO (B) N02 (C) NO; (D) N30; 
5. Which hydrogen halide isthe weakest acidiin solution? 

(A) HF (B) HBr. (C) HI (D) HCl 
6. The strength of binding energy of transition elements depends:upon : 

. (A) number of electron pairs (059) number of unpaired electrons 

((e)) number of neutrons (D) number of| protons 
7. The state of hybridization of carbon atom in methane is 

(A) sp° (B) sp" (C) sp (¢D)) dsp” 
8. f-B. dibhlorocthyl sulphide is commonly known 

(A) musfard gas = (B) laughing gas = (C) phosgene.gas  (D) 


9, Benzene cannot undergo 
(A) substitution reactions (B) addition reactions 
((@) oxidation reactions (D) eliminationreactions 

10. When CO,/is made to react with ethlyl magnesium iodide, followed by acid\hydrolysis, the) product! formed 


is 

(A) propane(B) propanoic acid ((@) propanal (D) propanol 
11. Which compound shows hydrogen bonding? 

(A) @2He) (¢59) C2HsCCl (C) CH;3-0-CH; (D)G:H;OH 
12. Cannizzaro's reaction is not given by 

-(A) formaldehyde (B) acetaldehyde 

((@)) benzaldehyde (@D)) trimethyl acetaldehyde 


13. Which reagent will react with both aldehydes and'ketones? 
(A) Grignard's reagent (059) Tolien’s reagent 
(C) Fehling's. reagent (D) Benedict's reagent 
14, Which derivative cannot he prepared directly from acetic acid. 
(A) acetamide (B) acetyl chloride 
((@) acetyl anhydride (¢D)) ethyl acetate 
15, Which enzyme brings about the hydrolysis of fats? 


(A) urease (B) maltase (C) zymase (D) lipase ; 
16. Which woody raw material is used for the manufacture of paper pulp? Sea os 01 
: (A) cotton (B) bagasse (C) ~ poplar (DD) rice’'straw 
17, Becher pollutant of leather tanneries in the waste water is duc to the salt of 
c ea (B) chromium (€) copper (D) chromiumUIl) —— ) sid 
pHEMISTRY (Group II) ue Time Allowed: 3:10)/Hours 
ARER-I (Essay Type) Maximum Marks:'835 
5 by (SECTION-1) Gis: OD ececees ie 
: Write short answers to any EIGHT (8) questions: poy ences u S 
(i) Why is'the oxidation state of noble gases usually zero? } RIES Bee 
(ii) How does ZnO behave as an amphoteric oxide? RE he 
(iii) Why is two,percent gypsum added to cement? ; oy et ea 


oh 


4. 


PARER-II (Objective Type) 


Note: 


(iv) Why lime water becomes milky when COzis passed ire iv? / 

(v) Whatas milk ofimaanesia and for which treatments iiusc€. 

(\1) How is Aqua Regia eee > What is its use? (vii) Write reactions of two metals ee CVOTNE: 
upon reaction with HINOS. { | ; 

(viii) Give four dissimmilarities of oxygen and sulphur. Lhe 

(iN) Why HF is weaker acid than HCr? eae (aaa 

(\) How does K..CrO- act as an oxidizing agent in the presence of HLSO4? \ ’ 

(Xi) Prepare disilver acetylide by using acetylene. : oe lee nes 

(ti) Write the reaction of dehydrohalogenation of ethy! bromide to prepare ethene. : 

Write short answers to any EIGHT (8) questions: nee : \ 16 

a) Why is CO. a gas at room temperature while SIO: is a solid? | | 

(1) How will vou CON’ ert boric acid into bora and vice versa? 

(it) Differentiate between homocyele and heterocyclic compounds with one example for gach. 

av) Define hydrogenation. Give its two applications. i \ 

(\) How benzene can he converted into meta ehloronitrobeirizene? | 

(vi) What is Wurtz-Fitting Reaction? Give an example. ( \ ei 

(ii) How Grignard reagents react with epoxides to form alcohol? i| "\ 

(viii) | Why tertiary alkyl halides follow SNI mechanism and not SN; mechanism? ( 

(iN) What is bakelite? How is it prepared form phenol? a 

(\) How ethanol gives different products with cone, H2SO, under different conditions? 

(Xi) Flow acetic acid can be converted into acetome? \ ’ / 

(Ai) Whatare twitter ions? How these react with acids and bases’? 

Write short answers to any SEX (6) questions: . 12 

(1) Give four uses of formaldehyde. 

(1) How are aldehydes identified by Tolien's test? 

(ill) Convert formaldehyde to meta formaldehyde. 

(iv) Convert culcium acetate to acetone. 

(Vv) Explain saponification with an example. 

(vi) What is meant by denaturation of proteins? | 

(vii) 9 What are macronutrients? Give their names. aw 

(viii) What are clinkers? | 

(ix) Write down formulas for | ss 
(at) superphosphate (b) triple phosphate. y 4 

(a) Write a brief note on halides. fees Fr 

(b) What is Nelson Cell? Draw its diagram and show | \ 4 ; 

(a) Define functional group Name typical functional groups containing oxygen. } I ’ 

(b) How does formaldehyde react with the following reagents? | N ; 
(6) HCN (ii) NaliSO; (iii) NaBHs/H.O — (iv) cones NaOH); \ 

(a) Starting from ethene. outline the reactions for preparation of the following compounds: 

(i) 1.2 dibromoethune (ii) ethyne (iii) ethane (iv) ethylene glycol : ] 

(b) Write a note on SN; reaction. Nass. 

(a) Explain the structure of benzene in the atomic orbital treatment, i " eg : 
Write down the mechanism of reaction acetic acid and thionyl chloride. | \ ae 
Explain the following terms y giving examples: } nie a a 
Ligands(ii) Co-ordination sphere oF : ; 
Whut is smog? Give conditions for the formiation of sniog. Xe 


Mark 
You have four choices for cach objective type questionas A, BY)C and D. The choice which you think 
fill that circle in front of that question number with marker or pen on the Answer J5ook provide 
filling two or more circles will result in 2@rO mark in that question. Attempt as many questions L 
objective type question paper and leave others blank. [i er) 
Benzene cannot undergo 
(A) substitution reactions 
(C) oxidation reactions 
Which compound shows hydrogen bonding? 


‘ 
(B) addition reactions | 
(D) elimination reactions | | 


Scholar’s CHEMISTRY|- XII (Objective) 


(A) O>H, ‘ ). | (B) Cie (C) C3HO<H 


3, The strength of binding energy ofi transition elements depends upon On 
(A) number of electron pairs (B) number of unpaired electrons 
(C) number of neutrons (D) number of protons 
4. The main pollutant of leather tanneries in.the waste water is due to the salt of 
(A) lead \. (B) chromium m * (C) copper (D) chromium (ID) 
5. Which enzyme brings about the hydrolysis of fats? 
(Ayurease \ (13) maltase : (C) zymase (1D) lipse 
6. Which reagentwill react with both aldehydes andi ketones? 
(A) Grignard’s reagent : (B) Tolien’s reagent 
(C) Fehling’s\ reagent (1D) Benedict's reagent 
7, When CO, is nile to react with ethyl magnesium iodide, followed by acid hydrolysis. the product formed 
is \ 
(A) prope \ iB) propanoic acid - (@) propanal (D) propanol 
8. The state of hybridization of carbon atom in methane is 
(A) sp- (23) sp” (C) sp (ad)) dsp° 
9, Which hydrogen halide is the weakest acid in solution? : 
(AS HF y (B) HBr » (C) HI (D) Hef 
10. Which metal is used in the thermite procees of its activity? 
(A) Iron (3) Copper (C) aluminium (eb) zine 
11. Keeping in view the correct one? 
(A) Mg > Sr (B) Bu>Mg (C) Lu>Ce - (D) C1 
12. Which woody raw material is used for the manufacture of paper pulp? 
(A) cotton (B) bagusse (C) poplar (1D) nice straw 
13. Which derivative cannot be prepared directly acetic acid? 
(A) acetamide (B) Acetyl chloride 
(C) > acetic anhydride (C) — Ethlacetates 3 
14. Which is not an alkali metal? : 
(A) francium (B) caesiuni , (©) rubidium (D) radium 
15. - dichloroethy! sulphide is commonly known.as: i 
(A) mustard gas (B) laughing gas (C) phosgene gas (D)\bio-gas 
16. Cannizzaro’s reaction is not given by r . ‘ 
(A) formaldehyde (B) acetaldehyde 
(C) henzaldehyde : (6D)) trimethyl acetaldehyde a) 
17. ~ Laughing gus is chemically : ; ; 
(A) NO (B) N,O (C) NOx (D) NO; © : 
CHEMISTRY Time Allowed: 3:10)Hou 
PARER-II (Essay Type) Maximum Marks:(68 
* (SECTION-D 
2 Write short answers to any EIGHT (8) questions: 16 
(i) Why is the oxidation state of noble gases usually zero? Te 
(ii) How does ZnO behave as un amphoteric oxide? 
Gi) Why is wvo percent gypsum added to cement? 
(iv) Why lim water becomes milky when COs is passed through it? 
(v) What is milk of magnesia and for which treatment is it used? 
(vi) How ts aqua Regia prepared? Whatis its use? 
(vn) Write reactions of two metals which evolve hydrogen upon reaction with HNO}. 
(vill) Give four dissimrnilarities of oxygen and sulphur. 
(x) Why HF is weaker acid than LIC(? 
(x) How does K:Cr.O; act as an oxidizing agent inthe presence of H)S@,;? 
(x1) Prepare disilver acetylide by using acetylene, : : 
3 con (eas aie reaction of dehydrohalogenation of ethyl bromide to prepare ethene. — : 
A : mit inswers to any EIGHT (8) questions: : : Hie ee ae 16 
re wy NGOS a gas al room temperature while SiOs is a solid? Lied 
Gia) Nees pou convert boric acichinto borax and vice versa2 q . rien svar 
Gay trentiate between homocyelic and heteroeyclic compounds with one example tor each. 


Define hydrogenation. Give its to application. Fee ‘smn Ine 


‘ 


yy ay, 
—— 


(v) How benzene can be converted into meta chloront-Ibenzene? 
(vi) What is Wurtz-Fitting Reaction? Give an example. A 

(vii) | How Grignard reagents react with epoxides to form alcohol? : Re 
(viii) Why tertiary alkyl halides follow SM mechans and not SN2 mechanism: 

ix at is bakelite? How is it prepared from phenol: ioollt 
on) ee a eeeal arouels with Coie H,SO, under different conditions? 
(xi) How acetic acid can be converted into acctone? 


(xii) What are zwitter ions? How these react with acids and bases? 
4. Write short answers to any SIX (6) questions: 
(i) Give four uses of formaldehyde. 


(ii) How are aldehydes identified by Tollen's test? 


(ii) Convert formaldehyde to meta formaldehyde. 
(iv) Convert calcium acetate to acetone. 
(v) Explain saponification with an example. 


(vi) What is meant by denaturation of proteins? ; 
What are macronutrients? Give their names. (viii)What are clinkers? 


(vii) 
(ix) Write down formulas for thy? 
, (0) super phosphate ((>)) triple phosphate ; ; 
(SECTION-ID) 
5. (a) Write a brief note on halides. ' 4 
(b) What is Nelson Cell? Draw its diagram and show its working. (\ 
6. (a) Define functional group. Name typical functional groups containing oxygen. ; 
, (b) How does formaldehyde react with the following reagents? 
(1) HCN (ii) ‘NaHSO, 
(ili) NaBH,fH:0 (iv) cone. NaOH 
7. (a) Starting from ethene, outline the reactions for preparation of the following compounds. 4) 
(1) 1.2 dibromoethane (ii) ethyne (iii) ethane (iv) ethylene glycol 
(b) Write a note on SN; reaction. : 4 
8. (a) Explain the structure of benzene in the light of atomic orbital treatment. 4 p 
(b) Write down the mechanism of reaction between acetic acid and thionyl chloride. (4 
9. () Explain the following terms by giving examples: 4 


(i) Ligands(ii) 
What is smog? Give conditions for the formation of a smog. : 4 


BOARD RARER 2014” 
CHEMISTRY PART - Il A 

Note:- You have four choices for each objective type question as A, B, C and D. The choi¢e which you think is correct; 
fill that circle in front of that question number. Use marker or pen to fill the circles. Cutting or filling two or more circles 
will result in zero mark in that question. ' t 


Co-ordination sphere 
(b) 


ai | Questions | A) ©) 

ec aan Mm 

/2. | Na2CO3 is called Washing soda 
If temperature is dropped from 100 °C to 70.fald 80 fold 90 fold 
10°C, the viscosity of petroleum oil may 

: increase to i 

The only halogen atom which can directly F Cl Br 
combine with noble gas is - 

eal Which of this is non typical transition Cr Mn Zn 


element? 


— A. 
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| Chioroprene | 


_ 


_ _ _ 
N 


cae 
Acetaldehyde |'Benzaldehyde Salicydchyde| 


Which of this clement is not present in all ; 


amino acids: bea 


by how many times 
Model Paper Chemistry Subjective | 
Intermediate Part — II (12in Class) Examination Session 2012-2014 and onward 
Total marks: 83 Time: 3:10)hours 


- Which of this compound jis used'in 
processing of anti polio vaccine? 


4. | Which of this is not faty acid? 


SECTION --- I 
2. Write answers of any EIGHT questions. _ (8x 2 = 16) 
(i) Alkali compounds give ionic compounds, give reason 
(ii) Give the trend of metallic character in periodic table | 


(iii). Give advantage of Down cell method 

(iv). Lime is added in an acidic soil, give reason 

(v) What is chemical garden? 

(vi) | CQ3 is gas at room temperature and SiO; is solid, give reason 

(vii) Liquid Silicones are generally preferred over ordinary organic liquids give reason 

(viii) What happened when Boric acid is strongly heated? 

¢b9) NO:.is an oxidizing agent, prove 

(e9) Nitrous acid can behave as reducing agent. prove Ge : IN 
(xi) Give two reason of Sulphuric acid asdehydrating agent 


(xii) Describe Ring test 

3. Write answers of any EIGHT questions. (8x 2= 16) 
(i) What is Iodized salt? 

(ii) What are Feron and Teflon? 

(iii) HF is weaker acid than HCl. give reason 

(iv) Damaged tin get rusted quickly. Give reason 

(v) Give importance of refining of Petroleum 

(vi) Give catalytic oxidation f Methane 

(vii) Write the structure of Phenanthrene 

(viii) Convert Benzene to p —chloro nitro benzene 

(ix) SN2 reactions are’ second order reactions, Justify 

(x) Prepare ethanol from molasses 

(x1) Write Lucas test 2 

Hee _ Aqua Regia can dissolve gold and Platinum, Give reason‘ 

ae Vrite answers of any SIX questions. (6x2 = 12) 

(ii ae Sal you distinguish between ethano! and methanol? 

(ai) Ile (Wo uses of acetaldehyde 


What is iodine number? 


‘0 i _—___Past Board Papers 
(iv) What ts denaturation of protein 
(\') Write down the woody raw materials of paper industry 
(vi) Fertilizers are needed for better production of cor ps. Justify, 
(vii) Wet method of preparation of cement is preferred over dry method in Pakistan, give reason 
(vit) — Write silver mirror test 
(1x) Detergents are serious threat to aquatic life, Justify? ra lig 
SECTION I (Essay Type) (akon 
Note:- Attempt any three questions, (8x 3= 24) 
Sh 
(i) Jusuly the position of Hydrogen in periodic chart? 
(b) Compare the Chemical behav lor of Li with Mg. 
6. 
(a) Describe briefly manufacturing of Wrought iron from Cast iron. 
(1) What is cracking discuss its various types. 
is 
(a) Describe the acidic nature of alkynes 
(1) Describe Nitration of benzene with mechanism ‘ 
3. 
(a) Discuss 1 reactions 
(b) Write mechanism of aldol condensation 
9, 
(a) What are amino acids discuss their different types briefly 
(b) What are effects of polluted air on environment. 
SECTION III (Practical) 
10. 
(a) Give answers to any Four Questions. 4x2=8 
(1) (a) What are the Limitations of Flame test? 
aby) Write the chemistry of Chromyl Chloride? 
(ii) (c) Give the application of Common ion effect in salt analysis 
(d) Write down two contirmatory tests for the detection of sodium 
(iil). (a) Write the chemistry of Borax bead test. 
(b) Write down two confirmatory tests to detect Sulphite. ; 
(iv) Write the method for the preparation of glucosazone : Unie f 
(v) How will you deteet Nitrogen and various halogens in organic compound? 


